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(54) Water purifying andl dispensing apparatus and method of purifying chiorine-containing 
water 

(57) A water purification apparatus and methods for 
the purification of water are provided. The invention fea- 
tures an atmospherically-isolated, but veritable, reser- 
voir electrolysis cell with confrol features for selecting an 
electrolysis duration depending on temperature, time 
since last electrolysis, or time since last gas venting. 
The device and associated method can easily take a 
wide range of input water qualities into account for the 
production of an effective amount of isterilizing water. 
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[0001] The present invention especially relates to a drihRirtg water feeding apparatashavinga sterilizing function in 
ari automatic vendor; a bcwerage di^ cooler, ah ice maker or a hom(», water; punier. The myenbon also 

5 relates to aciiLnngWralxx^^ in the driiiking water feeding apparatus, -y/i . vr. • j^: «: 

[0002] Service vraler fed to a drinWng water-feeding apparatus typically may have,8,chlorjne,smell o?,a it)uddiness 
artd a rbSt frbnvth'e piping; If a beverage (e^^^^ soft drink or coffee) j&dispensed using service water as provid^id. its 
inttnsic tasife or flavor hiay be uhacc^Jtebte.' In order to satisrfy the water quality.starxlards Ijased^on the service vi^^. 
regulations, a filter is'trequently used-Such filters muSt have afiltef ing fUndion;.a dechtocmatingfunction aixi the ability 

10 to rernove ■perceived^muddiiiess.^M^^ troubled by bacterial-cQntaminalion. Carbon type filters are frequently 

used Ibr drifting v»at^i-T»i#»te^^ 

matenar((jat»rO deaclKJ&l^^^ in the service water, so that the f iHer loses its stenliang and 

fuiigisfc^fe'abilitles^i^inistth^ba^ • i, 

[0003] ^ Undef ditumstahctes in W.1^^ are. avail^e. the seroice water is stored in a tank 

15 (ca^€itle tenk). inthis system, hdW«»er;it is diffkSuN to^keap wlher the casseltetankHself or, the reserved water of the 
ca^e taiik which is in ointact with the atrndsphere in a sanitary Fur-Jiemiore. thefiltering material typically has 
to be replaSea' wh^ We quanti^ of the water-i^^^ exceeds a predetermined maximum value. During 

fiKerreplticemeiTft; a^ibb6Cteiia^^^ : 0 ' LI' hk 

[0004] ^ Thus ther^ ffiises a prbblem'tt^^^ thfe inside and the downstream of the filter become hotbeds for the growth 

20 of various bacteria. When bacteria are present in concentrations of 15 MPN/100 ml in the sennce water, for example, 
they can propagate t(^ccnc6ntraSbn6'6*upt<).3.9 x lO'cluftrt after being left for.one day at the ambient temperature of 
^(r C, in a filter a)rttaih6.''0f T L'(ca*iteif«hg390 ml activatedrchacoalj with an,8C ml coBecting pipe and 340 ml water m 

a filter cartridge. ' '. ; : Z-^ 

[0005] ' F&l«s reas6ril rnethate have been devised to attempt locontrol the rwmber.of bacteria in Jhe f titer, in whiqh 
25 carbon and! flBibus filter are c6rf.bih6d to retain active shionne. Thus, an effecfive quantity of .active ctilorine is feci tp 
the downstream of the filter, piovidiha a sterilizing elfecL About one third of the total chlorine ton. concentration present 
' ih typical f^^water\ii6uldbfeefl^^ bacteric«but the melhod is not expected to be sufficierTtly effective 

Wlotatibhs w^ere the cJilorine^c^^^^^ 

most of the active chlorine is effectively deactivated. : .. 

30 [0006]"' - W«d^ Wavoid drirrfdng watai cohtambaSfon by the bacteria, a.drinking watec feeding apparatus so «s- 
dosed in driacariiined Publish'ed^ Japanese Patert Application ;No. 90.14% This reference cfisclos^ a closed-type 
drinking water feeding apparatus which is constructed to isolate the drinking .waters pipelines fcom the atmosphere, 
thereby py^errtir^ pbs^ble cbnatTB irhUnexejrcned Pi*lished Japanese Pub- 

lished JapaiesePatem Application 'Nd 9-1 U9/ is the 

35 generator.- It carinot be remov«i froih^lie passage downstream of the chlorinf generator. Moreover, as drinWng water 
is electrolysed in the chlorine generator, 6jyg6r>:0r other gases are generated at the pos?%e electrode, and hydrogwi 
gas is generated at the negative electrode. The generation of these gases leads to a reduction in the electrolysis effi- 
dericy thfe chlorine generator; such that a desired chlorine concentration ^necesisary' for steriSizaliorj. cannot be 

achieved.' .- ii-." ' . .■ nij' "-i r../,: . ^ . .' 

40 [0007] This apparatus generates active chlorine by causing electrodes to contact-drinking w^ter as it js fed thriwgh 
a filter and by eiectrolyzing the dririlang water so that the drinking water is sterilized by acBve chlorine. Iri ordefr.to main- 
tain levels of active chlorine suffidefit for sterilization purposes, it was found necessary to elongate the,electrode sijr- 
faces ir^ the-fldw stream or. alternatively, to reduce the flow speed of the drinking water through .the.-apparatire. There 
are several drawbacks to this approach however. An elongation of the electrodes inevitably enlarges, the apparatus 

45 becaus^ tfie etoiSgated eleclrodbs cannot be accommodated in the limited space of a standard beverage dispenser. 
Furthef rnore, reducing the feed rat^ df the sen/ice water unduly limits the dispensing rate of the drinking water., 
[0008] Another way to generate active cHbrine in #flec6ve sterilizihg conc«*atk>ns. without, changing the size of 
the electrodes or reducing the water f kw speed, is to increase the electric cunent to be applied. In this case, however, 
as the current density rises, electrode consumption accelerates. In an atternpl to minimize consumption of electrpdes. 

so therefore; the current value has to be suppressed and the problemarises-that a:predetermined^unifprm chk)rine con- 
centraBbn vaiue (e. g.. 0.2 ppm) cannot be achieved for the drinking water for all the geographic areas having different 
water qualities. Specifi<ally, the desired chlorine concentration depends mainly on the two parameters; the quajity 
(especially, fcoiidiictivity and chlorine ion coricentration)-of water to be electrdyzedrandan "ON"time period. If the elec- 
trode cannot be enlarged and if the "ON" time pariod (that is. the time period for the drinking water to pass the length 

55 of the electrode stirfece) cannot be lengthened, the predetermined chlorine concentration may not be attained for all 
pot ntiai water qualities. ' " = . v . , 

[0009] uhexaminedPiWished JapanesePatentApplicatiohNo.59-150950disclosesafifterinw^^ lectrodestor 
the electrblysis are packaged to give the sterilizing effect This filter kills bacteria adsoibed by the activated charcoal or 
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suppress^ therr propagation by provrcfing a chlorine generate^- to feed the activated charcoal with active chlorine gen- < 
erated by service water electrolysis. As a result, the active chlorine concentration can be reduced by the activated char- 
coal after the stenTizatic^i to provide sterilized water having minimal chlorine^smell. . - .... ; ^ w.. 
[0010]" In this arranigement however, the active chlorine generated by the .chlorine.geiiieratpn^np^ onjy/ 
5 affects bacteria absorbed by the activated charcoal without being.fed do[wnstrQam>3/yhen,tbe;drin^^ feed: Is.. 

infeiTupted arKi the df iriWng viater ^ y ly:) yc, ,r- ,iv::7** : 

[001 1 ] Un&camined Pui^shed Japanese Patient Application No: 60-2§^1 and Jap^iesfPr Pf teoMVIo^^^ djS;- 
dose drinking water feeding deviceSMn these referenGeslddrloking:water;such:as.the servi^^^ 

water source and containing chlorine ions is electrolyzed^to-produce active chlpfir^e. hsyipg :^^sterO,izing^ ae^iy^^ that 
10 electrolyzed water rray be fed as the<JiihldnEg water. The drinking water feeding devices thus djsple^e^ e^^^ 
- ice water to generate active diidririe and this^service . water 1s"feserved Jn a dslem yente0,to. tlidf^tcris^^ejr^ or in a 
water resen^oir. Howev^; tlie cistern vented to^theatmbsphere oritheiWater re^O^r'js'e^lyi.q^ 
t>acteria. When the cistern is equipped with eHgctrcHyzing electrodes, :on the. oth^r hand;Q)9drin.l^:wate^ 
mittiently, tfie feeding bang determirted t>y the water level; which Js detected b^ a^ water levp! .$enso[^^^^ ctjlo^^ne 
15 concentration changes with the fluctuation of the quantity of waiter. vHthin the range pf the difter^rice betwe^^e.highest 
water level and tfie lowes; water level'so that atoxistant concentration.pl jactiyeclilprina 

[0012] ' ft is therefore an object of the (Resent invention toprovtCte^a wat^.purifier^ appa- 
ratus and especially a drinking water feeding apparatus as welt as:a:niethpd for pi^l^ng :G3^fQ^ine;^x)nt^ water, 
which can ensurera 'chlorine concentration necessary4or .st^ilizing drinking water.ofyaripi^.gualitieStV^ 

20 striictidh. - ' " * -- ' Ci-'--;\i • • : : 3n : .;;:7V:*Oc ; si.^^':^i^: n«=nV\' .^-yr^rx. 

[0Ot3] It is another disject of the'-pres^ invention ib pravidja a water pt4rifi|»r cu3pa(atL^. and ^^^EK^^- a^^^ 
water feedfrig apparatus which' can feed; even for long fatecvalsibetween::69fdin9 of. the qirinf^ngavater^^rinidn^^ 
uncontaminated by badem. ^: ;b=r - *i • 

[0014] ■ These objects are solved^by a waterpu^^ 

25 ing to claim 20 arki 'a h^^^ accfording'to claim 25. Glaims-2^tGf 19. 21 tp.24 and 26 to.32;re^ to^es^^^ 

'graus en^)ddnrier^ v : > s-l : - 1 ^f; : > . - * 

[001 5] 'In one as^^ic^' the invention providesaiilter l-iavingia chlorine senemtor packag^ thjsreiq. Thi^ f flter, feciU- 
tafesthe reduction insize of a drinking water feecfing ap^^aratus, an jQemaker:or ahome v(ate^^ puriger wheapac^ 
therein. \' 'r'.lr r-ff^. -A - l^.^i xr- ?■ '.o'n. ? ';v^'^';^ ^v;? ^ • 

30 [0016] ; In a further aspect; theMfWention p 

^Which enabfes high electriDlysis eff id^hcy, by releasing anyi gases produo8d|:li^ electrolysis: s^^ hydrogen arid oxy- 
gen gas g^^rieratetfduringelectroly^ ^ f : ?'^^c;. . . ; ^M.>' ! ? «;.r } L V . 
[001 7] The invention further provides A chlorine g^erafconfor ^oeratingiqhiprineiX)ntajnirig.wa^ 
potable water, conprisirig an dir-shielding type ^ectrolysis Tank; having a^ central :hqus|ng pf ^esseHrrt^lly.ti^ 

35 gated shape; a'lorigitudiri^ axi$ thereat being :vs^cally: oriented ii^ operatipn of ^theigener^^ flat 
circular ^id'plates^defihing bottohif and odver^walls which in arr air-^tight manner are.qpnnec^^ to an annMlapger^heral 
wall of said central housing, a pair of axially elongated electrodes for electrolysis eart 

into the inferior of tti^ central housing and ending, at a distance from the other endi>!ate,; the4wo electrodes b^ng posi- 
tioned axially symmetrically with regard to the longitudinal axis of said central housing, an inlet for to be elfctrolyzed 

40 * pdt^e water provided In said one end plate in a sLir^ce area defined b^etween a side, of one of said electrodes facing 
away frorri a gap'&xtendihg between: the two electrodes and ^e pefcpheraJ wall, an^ an outiet for electrqiyzed p>otabie 
water provide Fri'dne'trf-the end plates, wherein the jelectrodes are flat; and who^ein the gap.t)etween tila^e^ 
tx>th in radiaharv^ abda^ liirvtation by said one end plate, is^ppen towards the voluni^of the tank 

outside said gap. ^-•'^^ ir,:: v.-::^. . - . / £.-• ^ - '\\ ^-i'-' 

45 [0018] • -' The irivefhtidn also provides a structure cbinprising above rnentioned. chlorine generatoc. to which potabi 
water containingxHloririe rons can be supplied; virherein a: cooling cpilis provided downs;tream of said.phiortne.genera- 
tor, electrolysed pbtsi^^ water beihgeuppliable through said oooljng coil^durnng the supplying opeijQtion. of said potable 
water.- -^--n \:c-^-y-:.. : • i f . . . 

[0019] '^As^ilsied ih^fhe^airns:and'$pecificafo^ the term "aetiye chlorine" refers to cblorine-oontairtng molecules 
so which have toxic activity against microorganisms, particularly Jk>acteria, and refers specif ically to those chk>rinerContain- 
ing nx)lecufes'which ajre produced through electrc^ysisof chlorioeHon containing, aqueous solutions.,,^uch molecules 
include Cl^, hypbchtorous and hydnochtoric.aGids, and.species produced therefrom in aqueous solution,- ' 
[0020] ' Astlsed in the claims and specification, the terms "service water" or "civil water" ref6r;5 to water as supplied 
by munictpal ahd'other sourceSr commonly known as Tap water" The term "feed water" refers to filtered service water. 
55 The term "sales w&ter" refers to electrolyzed feed water. The term "drinking water" is synonymous with/sales water.' 
[0021] Unless othenwise defined, all technical and scientific terms used herein have the same meaning as com- 
'monly understood by orie of ordinary skill in.the art to which this invoition belongs. Although methods and materials 
similar or equivalent tb those descrit>ed herein can be used in the practice or testing of the present inverition; suitable 
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methods and' (fi^erials sire described b^low; Ail publications,; pattSRi applications, patents and other references rnen- 
tidn^ herein are incdrporated by reference in their errtirety. In^case of conflict, the present specificatjon. inQludirigd^ 
iriitiohs. Will dbnfrbi: In addition; the mat^ials. 'mdlHodS and ffliamples ar illustra«.iwe only., and not intended to be 

liirotii^.''''' .-'^ ' ' ' -vr -c.'- .. n-; ■ y- 

tti4cliir*»aiidfrom't^^^ •- > ... . : v 

Fig; 1 lb a b^efaQedfefjin^as adrinldriig^^^^ feediris apparatus atsowdinsto afireternbodiment of the inyenr 

10. Rg/2(a)k'asafeviw'<ka 

' H{,.2(o) isMi€^bnta«ri<jJ^^^ ^ 
^" Rg 3 Is ^ CGikd Wc^ diagram of the bwerage^dis^^ aicccrding to a first enibodiment of the inventipa 
■ ■ Fig: 4 is^a tiriiiif chart iiliistratlhg the^ON" actlons of iha chlotine generator of tt^e beverage dispenser of the first 
' en*)odimentoffti^ Bwerition/-^ ' • 

15 sC^jis'aplct^tHe'agihgoftHe^^^ '^'^ 

Fig; 5(b) is a piol'of the relationship betweafi the active cr.lorinegenerating eff iciencSy of the sales water, and tfje 

water temperature. - - ^ ^ i-^^^^f tu^ 

Fig 6 is a beverage dispenser as a drinking water feeding apparatus according to a second embodiment of the 

invention. ^ u 

rc Fig 7(a) is a side view of a chlorine generator according to a second ennbodiment of the invention. 
Fig 7(b)is a cross-section taken along a portion A -A 6f Fig. 7(a). 
Rg SisacontrdWockdiagrairt^oftfiebGVC^re^^^^ 

Fig. 9 is a b|y?Braj^-dfe^^ as ad^^ a l^'*^*^^"*?^^'^ ^® 

tion. : ::."'::z:,:':...:':i"'..:. . — ::'*;.■.;:,::.:..:.''"'::'■:. '. : 

25 Fig. 10(a) is a tongitiiJhal section of an electrcdfe packaged lilterJ - v ; ; % : ^ v . 

Fig. 10(b) is a cross section of el*tr^^ 7: rV \ " i'':ri^-r 'y. 
Fig 11 plots thenumbersoflrvebaderiaandthechlorine^^ 

pensers haying eledrolysis cells v^^h (fitercffit Vdl'u^^^^ c®*" 

oD^ration f '"^ - r ■ [ . » . . ^ , • ( 

30 Fig. 12 te a graph showwig the extent of baderiai deathKfhree water^^^^^ with rfiffereiit chlorine concentia- 

Rgs^ 13 (a) to (c) show an electrod^-paekaged filter in a f urthw preferr^ p^odimen^^^ to the invention. 

100231 Particular embodiments of.aJdrinWy wdi^ fi^nbl^aj^ detail below, 

35 with reference to the accompanying drawings. , ■ r ; i 1^ J^'l^^^ 

[00241 f^g 1 shows a heverage dis^nser according to a first embodiment of ihe invention for yendng beverages 
such as colas or juices. This beverage dispenser includes, beginning at .the water inlet labeled "in": irrtake pipe 1 con- 
nected to service water faucet 1 B attached to service water pipe 1 A; intake valve IC provided in intake pipe 1 : water 
fifter 2 cbnnectal to intake pipe i Ibrfiilerihg the seirvlce water tc pfofKire filtered watai (feed water'^: chlonne genpr- 

40 ator 4 cbnnedted to water filter 2 via fe^ pipeiihes 3 and 5 and navirig positive and negative electrodes fcr elertiplyang 
the feed to; feed Wer etectrdniagftetic valVe C co-viected to efSor;.ie generator 4 via feeS weline 5; feed 
connected to chlorine generator 4 via a feed pifselihe 7 for puirpSigahe etectrol/zed drinMng waters (-sales walw") 
downstr^rti; a temperature modif ication tube, such as cooSing cbii 10. cdttnected to faad pump 8 via feed P^we^^ 
modifying the temperatiire of trie sales water; a temperature modifiid restrvoir. sucfj as coaled water cell 1°' 

45 ^ reserving temperature modified watw 10A whicH inodHies the ieniperaturiVof the saJss watei.through coo-jng coa 10: 
flow Vegulafcir 12 connectecTfb coding coil 10 via feed pIpeUrte 11 conlirol6i6'tha uoJes *«ter flow rate; electromag- 
netic V&lve 14 connected to flow regulator 12 via feed pipeFins 13; valve -.7 ooniVecteo to electrcmagnelio valve 14 via 
feed pipeline 15 for dispensing the sales water hito cup 16; and drip tray 36' into which cooled water lOA having over- 
fldwh from cooled wat^r cell 10B. is discharged via overftow water pipeline IOC. Irrto vah'0 17 can be .ntroduced: Kynjp 

50 from a syrup feed pipeline leading from a syrup reservoir, and caibonsted water from a carbonated water pipeline, lead- 
ing from a caibonator. which are ihixed in valve 17 so that the mixture can bedispensed as:*carbonated beverage into 
cup 16 SuitaBI6 methods for pVbvidirtg acceptable qualities of syriip and carbonated water, including the methods 
des<ji6ed hereiri.' can b6 einptoyed. In this embodiment. sales water is used as a diluent for diluting the syrup and car- 
bonated water 

55 [0025] vyfater filter 2 in this embodiment includes an activated charcoal filter having an activated charcoal filled teyer 
as a filter menter. and intake pipe 1 is provided with check valve 2A for preventing the back flow of the filtered vrater. 
[0026] Feed pipelines 3. 5. 7. 9. 1 1 . 13 and 15 are fomwd of material that facilitates the sterilizaton and Provides 
simple and cost-effective installation and maintenance. Exemplary of such material is polyethylene, although one of skill 
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ihtheartWOI readnybeabtetoiMl)stitite olher;suit^ lOjis fonrned of agift^ 

lent heat transfeiring propehoes: such ifnaterials can berim ^cample stainless st^i.. although a njuoi^ of substitute 
materiafeare avail^e.'!n:pajtknjiaren*odi^ 9i 11,.13.and ISJ^aye an Intemad diajrnet^^^ 

4 mm, and cooling coil 10 has an internal diameter of 5.5 mm. The inventbn is in no way iimitecl by specific dimiensions; 
of such parts. As incfic&tedl,above.:coo:ing cp0 10, ma^^ servj^ equal^.w/elUs a heating^ coil, with jatten^nt xnodif ications 
to components involved in temperature modification or stabiiizatidn. should ScU 

above antbient. ■ ^- t*.... . ; - . 

[0027] Chlorine generator 4 ha? a structure to resen^ng the feed wat^r temporarily, aivi jm:tud(3S^^^ 

4A for cfischarging any gases produced by electrolysis such as hydrogen and oxygen gas/ Chlorine gen 4 also 

includes a gas release vaVe/for>xariiple eli^omagrietic degasing valve 4B^ disposed in,,a^s.cpndujt.t such as 

degassing pipe 4A. so that the steam- or vapor-conlainir^ga^es produced uppn.el&i^ql>si^,^re^^^ 

sing pipe'4A into cooled water 10A wheneverdegassjng valve 4B:.is ppe|)fd. t^ 

together with the electrolyzed gas ironr^^ chlorine ^generatori 4 may bexjl^c^ i^yi^rt ovily il^ 10B. 
such as at a point below the surface of the cooled water, txit also into a liqukl In a waste liquicl^buc^t or intp.diip thiy 36. 
[0028] Talsle 1 showo capacities uf the dunking water^at.the Jocjiyidual portipfis, p;^ 4he beverage dispeni^eV^ofTthu^ 
emlxxiimeht. f=rom tf^e chlorine generator 4 to the valve ,17. four cfi^pf^le^ water a^^^^ retained^(prie cup Ts 1^ c^^^ 
In particular, the feed pipeline from chlorine generator 4 to cooling coO 10 is adapted to retain appi;oxirrately. 1.5 cups 
ioff saltwater: • >' :o:.. - o • ■ .• : ».iv ■ _ , . , •n;> -'t^ - .^-r-?*: « ^^-.^-'^--.'l , . 









^ ' ■ ^ ^ ' ' VoUuihe 61 Be^erdge E>ispenser.Sectaons tFig. 1): , j,. i-. i '~rv::-^ 


Section of disoenser 


actual section offeeveraae dispenser' 


\tolun1fe of «e<itid^ 


feed pipeline 5 


end of valve & to start pf ip^ll 40 . rs 




. electrolysis. cell 40, 


^recejl, ;^ " ■ " 




' feed j^pelinc -7. • 


erKJ of.cell 40 to start.o|,punip^y:- i v ; : 




feed, pipeline 9 


end of pump 8 to start of coil 10 


33 ' 


cooling coil 10 


entire cai 


• ' "362 ' ' ' ' 


• feaJ pip&ine'l^;^•''' 


'%^'ta'($o9 10 to st^ of r^uiator12^ ? 


• . .8 c) r 


. .feed pipeline 


end of reguiatpr lajtpstartof.^ . 
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feed pipeline 15 


end off valve 14 to valve 17 « ■ ' \i 
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[0029] Fig. 2(a) . sliavs chlcMine generator 4:which can be used in a particular embo<fiments.pf,the iny«^^^ 
fine generator A iricluies: srf electrolysis cell 40 equipped therein with elej^oly^in electrodes A and i40B vi^^^ 
electrically connected ynth constantourrent unit 47 as.a.ppwer source; qcw.er 4t A.arKl 41 B fbr^isdating eiec- 

■ trdlysis ceir40 from the ctmosphere by sealing its ^end portions;,tx)lt5 43.fitted through cdver members 41 A arid 41 B; 
and nuts 4? screwed on bolts 43 fpr fixing cover members 41 A and 4.1 B on the two ends pf electrolysis cell*^; Clegas-r 
sing.p*9>e 4A.fbr di^iorgilig gases produced by (electrolysis suchtasrhydrpgen and oxygen g^; and^iectnim 
degassing valve dispcsod Jn the degassing pipe.4A(shown as 4B,(n fiig.;1). so that vapor is discharged yj^ degassing 

rpipe 4A as.thi) degassing .'/alvQ is opened, "nils degassing vatve is exemplified .by a t^alhtype chedk yah^e which is 
opened when the prrissure in dectrolysis cell 40;is greater than the weight of the toll. Jn preferred .enibodinriehts of the 

' invention; a degassingivalveJs. operated by a timer,is used, as desc^ 

[0030] . . As described before, feed pipi^ines 5 and 7 have an internal diameteNT of 4 mm. Thus, a crqss^sectipnal area 
of feed pipelinss C ard 7 isf12;56 nwn?..On the other hand, electrolysis cell 40 has an.internal diameter pi 4d.iTim in this 
prefenredembodimsrit -Thus, the crossrsectipnal area 1256.mm^ ,\ \ . ; 

[0031] r ; For instance, >1)en the untreated water is suppiied.yia feed p^eline 5 to electrolysis ceil 40at a f bw vetocity 
of 3:78 m/seo; and the purified^ water is supplied froni electrolysis cell .40 to .feed pipeline 7 at the same flow vd|odty..a 
flow velocity of water to be electrolized in electrolysis cell 40 is 0.0378 nVisec in accordance with the l>eim*catcula 
based on a ratio of the crossrsectipnal areas. i.., . 
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!•■ •■.-. J : '.■.•...■■■.■.■....! ^: /•••'■ 12.56 mm" ■■■ ■■'■'^ v/;;-..5V'--. •-. . .v-i. •. 
.. 0.0378 iTVs©c~3>78!nfeecx. ■ ■■.-.g- , > . w,r , «. 

; / ; lassmm'' - . ^. ■• - .-. 

[0032] Hie flow velocity of the water is negligible to provide substantially stationary water in eje^rolysis cell 40, 
while me untrealti wal8»- and theipurWied v^^ feed, pipelines 5 a^id,7;itQ,et^ure;a: practical dispensing 

rate of the drihWhg water va^oiit an>'-3longal^OT ant* any jrwrease of electrolizing. current . , 

[0033j ^ Even wiB) the prevision o? th<> descrrboddegassinn mechanism, ^bout 80% or more of the evolve^ gas flows 
dowifetrearir troiT^-'ie container of theiahlorinc g^^^^ can be desirable to 

introduce aiSepaviSngfat^ ina gas purge regkxi so thai thegasphase andjhe liqiad phase may be separated to more 
effecBvefy'cSsctiarge the gas. Aflow chan^ng fTiember canb^^ in ttie vicinity of the ponnecBng portion b^e^ 

feiKi pipeline'?, orrthfe discharge ckte of chlorinsigenerator 4 and,electrpiyzing.cell 40 for example, .by fonning chlonne 
generator cell 40 into a bulging sh^. Alternately, by staggering feed pipeline 5 extending into chlorine generator 4 and 
the feed pajeUne? extending from the chlorine generator. 4. twbMleiice.ean be established in,the, water flow in this elec- 
trolysis cell. Spec:;i«ia«y. the struiAjre «s deslraJ^co!istrucied;SiO that the^gases generated by.the ^ectrolysis are not 
directly i'rttrbduced Tnto feed pip3line ,7 extending from eh|orine generator,4 at a lower pre^ure. Mpreoyer. there m^ be 
a baffle or sirralar dement provided in th8.contaiTier.,for, altering Jhe liquid flpw.asdesired.to.minirr«ze *e infroducBon ql 

aii'lrtlblHllttl«e':wa8t;>'-'''!S<-o; : -.r", . Jnt^ .• <:;•;•:: -.• ' i' . • 'J^'v- '' ' i- 'Li L 

[0034] ^ -Tne^hJorine generator, t^los^x1»c^^l)ed can.n»intein.a prede!lem?ined chlqnoe concenfration reliaWy by 
refeasing the gases producediby eiectroiysis such c's;hy«frogen and cocygen gas. The, ^lorine^gene^ator acte as an 
©fleWivost&ilizingmember.when packaged ir^.the drinking v/ater feeding apparatuss^jch^a the autornatic vendor, bev- 
erage dispeiiservwater codar,ice-nial«r.orhome:waterp^^ 

r0033] > i =^|ji'pariiGUlar 6mbodi:nents cf the inyenlion. electrolysts cell 40..has, an external .diameter d1 of 43(mm„a 
height h of 130 mrn ^ an internal dameter dS of ,40 mm. and of^t^^^ 
sions (« sueh parts* In an aKe-TTate en*odimenti electrolysis 

vwth each dlher:'The!COvermember?41A is provider' w'»h joint 4ia for feed pipeUne 5 and joiiJt 41b fordegasstng pipe 
4A. Cover hfentber «1B%equ?)pied wHh joiiTt41c fc?JeedPP.e^^^ ' j , . ..■ ;. )o /i, ■ . t ' ^ . 
tC036] Fig. 2(b)!S'a cross;sectior^.o, a perfiom Ai^iof Fi9.m ©ectro!tysis,pell 40«i,equipped paired elec- 
trode 40A and 40B which are made of suitable electrode material (for example, titanium cca^ an alkv of pla«- 
niim) Electrcdfe 40A acts as a positive pole nnd elfectrade 40B5acts.as»a negative p^f . Electrodes 40A.and 40B are 
preferably operated by periodically alternating them as positive and negative poles sothat fteir complete depletion may 
be postponed; In particular entoodimonlsi ielectrodes ,40A:and;4gB are fxmd to have wicfth «f of 36 ntm and to be s^ 
arated by electrode gap g oS S mrri aiTdwedispossd in electrolysis cell,.40.th?*-thsyii»gtect.the reseroed watw of the 
electrolysis cell 40 at ttieir front and fear faces. That is; they may be immersed in ftio, reserved water. In this case, elec- 
trodes 40A and 40Bhave a submerged4ength of about 120 mm. Howevervt^^^ 

dimensions of such parts. tJ.'' • ♦ 

[0037]^ - M a preferred erhbddiment. thefeedwater is introduced into electrolysis ceil 40, at the start o. me sales water 
vending operatidri and is- reserved therein fon subsequent electrolysis. T^ie b»^erage dispenser, according tp this 
entoodiiVfent of the invention is characterizecS.in that it provides an electrode "ON" time peiipd.necessary for establish- 
ing an effective chlorine concentratibn:.Asi a result, the-time period jor energizing electrodeS:^A and.^OB canbe arbi- 
trarity set abcoiding to the water qiialHies orany'particulan region;-Furtber; .lh<5 elQCt!:odeS;Can be, activated to pro»nde 
an effective chlorine concentration at times other than upon vending. In contrast, a beverage tfepenser which elepbro- 
lyzes the feed water only at ttie start of theisales water vendir^ opecatipn will only periprm eleclrplysre dunng tiie vend- 
ing of*ration. This methbd of operation is Wferior because it cannot mainlain ths chlo.rine;«)nc9ntrati9n which m^ be 
required for some water qualities. . : ; ; y: : i'-::::' ■:.>>■,::■,: ;\t- • „ - 

[0038] - The duration of ttie "ON" time period is detemwiedby theiquality ojfie;V)?ater,whiGhis used at a kjcationof 
the beverage dispenser. This water quality at a given location is ascertained bymeasuring jhe.chlonne concentration 
(C J by performing yecttolysis for an arbHrary time period {T J at ttie time of installation oJ ttif> bev^ge dispenser. The 
or<timuin -ON-^time period (Tg) to be set is deduced from Iheifollrtwng equatian expressing.a;relatio.oship between Jhe 
■ measur«l chlorine concentration (CJ and a desired chlorine concertration(Gs):^ / . ; i t i:^ . . 

• .-=.,1 « ■ > -O.N"TimePeriodCT8)'«(T jx(Cs)/(C J • - : ! : ' Eq.1 

[0039] if for example, electrodes 40A and 40B are energiMd with a constant cun-eirt 

is performed for a T„ of 5 seconds, and the chlorine concentration (Gm) obtained for tiiattime period is 0.5 ppm. it fol- 
lows ttiat an "ON" time period of 7 seconds will be necessary to give a chlorine concentij^or. of 0.7 ppm. and that an 
'ON" time period of 5 seconds is necessary for a chlorine concentration of 0.5 ppm. This curtei^ value 800 mA is arbi- 
trarily selected according to the size of the electrodes, as determined by the design of the chlorine generator, and may 
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take a different value taking into account the consumption of the electrodes. One of skin in the art will re^ily be able to 
determine appropriate curr&tt and electrolysis time values for the achieveme^'of these goals. 
[0040] When a current of 800 mA is fed for the size of th electrodes 40A and 40B as given in Rg. 2, the current 
density reaches a value of about 1.85A/cm?. If the current density eM:eeds 2.00 A/cm^. however, jpe^dectrodes are 
5 fbuitdtobeheaniyWo^ * " - • -T ^-v ' • > . V vclYf- ^: - \ 

[0041j Ftg. 3 sl^iyt/fis^Whtrel 

control blod^'inclikies: pa^er t»^^^ 18 for applying a D€ voStdge td electrodes:40A arid :40B; timei^.tS. for: setting the. 
' ON/OFF time of poWer dft:urt'1dand metering theiime period-from Aie feedwat»^' end;feed*wates^gnd^generactDr,.20 
for'geneiBtihg'a ieed viiSer'signBi wfiehye^ 20A is operated to input feediA^ercomm^ R^cmaffunc- 

10 tibh detector 21 -for generatilhg''an'*b^^^ rn^casePof a (£daster such as earthquake oita malfunction such as a 

water failure; "ONT time register 2& for metenhg the-ON'itme period to store an:accum^Jlatiorl^time; arKJ!<K)ritr<^ unit 23 
for controlling power circuit 18. feed Water electrohiagiietic valve 6,'feed puiVip:8;.degass»rig vaiye*4B; eteot^^ 
valve 14 arrilrrtake valve IC. ' '"^'■ •^^■Oi: -:^ - v \ ,;(1v-.,m • .t*-- ^qr j-u: './i- o:t•!:^:;^ v? .v:. .: 

[00^2] Rg. 4isatirrahgQiartlllu^ming^0N"dpei^1]oh^^ 

75 waterfeeding apparatus of the iriVeritioh Viill be' described with ref@rende; to^^tiihing chai^.'A^ 

based on the feed water command is inpiH-at an iristant t^ from feed vmter'5igrial.'gene»rator 20:U> cpntrpl^^ 
' intake valve IC; feed water electromagnetic vaive^:6 dncl electrc>nriagnetid'vah^e'14 are.turned:on.f^^ pump 8. is 
driven so that the service water is fed to water filter 2 from intake pipe 1 connected to sendee. watctiav^et 1 Biarid is 
filtered'by fifteHT-^rfn apiaiHi^^ ^^ -fe^ tintspeBod of the sei^ce: water ^ 5 s^nds> 

20 and he quaritify feed'is 150 cc^ the filtered feed water, j^ fed'via feedi;^ljhe 3^y the service watec:pre8SMr«.^iid,is 
reser\/ed'in chlSHn'e gerierator^. O^ the other handi ax^^^ to particular eni!xx£m^iteiof the irweiationi pow 
18 energi2fes electrodes 40A and 40B for 7 seconds wheh'rtrieceivespa dnve sigrurfrS^ /rpm corilrol u^ ; :b : vtc 
[0043] ^ ' ' When-the <^ 'mA^s'fed io^el^bddd 40A arKi 40B under the conditiorvof a (^nrienti^ensity of 1 ;85 

A/dhni^; forlwGaiT^ an acb'i/e chldrihe 'concehtra^oTi of 0.7 ppmi is geneiate^ by^^ergizihg the 

25 ^Blectrtc cufVeht'for 7 seconds for the service iftaf&t^ df^^egii%.having>a chlorine ion ooacer^ration of i25t)pm and a con- 
^diictivHy of 250 (n '-'^'^'oi^fbr 4 sefdoiiids^fbFthe'Sji^^ dtaTeg^on hkirdig af^chlortne fori cor^oeatation q|-45 

ppm and a conductivity of 300 (Q • cm)~^. Many reigid%i|j^B^ 

i^rif) and a^cbixiuctiv^^ cmp'*^; Sirice a i^jHjrml^ electrolysis 

cell 40, tiie el be protonged, if hedessar^ bvenVer lapse.^b so that 

30 'Wcbnstam chlbnne'concerTt^ carifbe achieved by pN3rfbrliiirm electrolysis deteia?tined.byi4he.wat^^ 

'[0044] -By enVgEzing'^ec^odes 40^-8^ are^rieleasedfrQinri positiye 

^ electrddi9*46A irrariefsed in'ttiig servid^ Wta'/sb that active Chlorine Cf^ is genarated and tlisscjyed in the service water 
to generate safes Wat^ coMaihir^g ^ve chlorine dTaconceritration cH 0.7ppim.>Since:the solubiiity.ofchlQriDe in 100 

35 g of water (l6^C) Is 0.9972 gl iacSv^ chlorine can be largely dissohiedih tha saJes«water>so that the sales; water has^a 
sterilizing activity . . . k 

10045] Be^es-acti^ chlorine. oWygeri gas Js^so generated Bt positiveielectrode 40A.^arid hydrogen gas is gen- 
erated^ at riegafive electfbde 40B: Most of these/gases' produced by electrolysis are reserved in chlprine gerierator 4 
which al^ contairis a hfiinute- quantity -of dteam. After several electrolyses the quaitity of-residual ga&jnc.rease^ The 

40 resulting *gds pressure depreisses^^^^^ ^rfoce^n electrolysis cell^. ?Then; the contactarea ttetwe^n etectrodes 
' 40A'arid 40B and'theVeserved wat^i" deaeas^ The current density sutisequently r^es to over 2.00 A/^m2y apd.the 
'burelen oh^ie^ikrtfbdes^ - ^' . ;i; . • > , ^ ^ r., . ? ^ M 

^[0046] [ V' Tot»uhteract this effect- the beverage dispenser accorcfing :t6:this endtxxiiment is able to record and store a. 
total acojmulatidn dfthe^ON" thrne-periods of electrodes 40A and.40B in "ON" timeregister 22. Also, a g£^:cel^ase con- 

45 trol aspect of control unit 23 controls degassing valve 4B. causing it to open when the time accumulation of "ON" time 
periods reaches a -predetermined value. When the accumulated "ON" time period reaches a predetermined value, for 
exanple 150^^ecorKfer6ontrd) unit 23 caifputs degassing signal P^. By operiirigde^ssing valve 4B on the t>asis of the 
input of the degassing sigrlal/cbrttr unit 23tiischarges.the gasprodinsed by electrolysis into cooled, water cell lOB via 
degassing^ipe 4A. Th6'aci6Uh%ilat^ time register -22 is desirably set that the gasesiproduced by 

50 electrolysis are released when the water level in electrolysis cell 40 is lowered by increased ^s pressure by aix>ut 5 
mm as the electrolysis proceeds. If the water level drop in electrolysis cell 40 is akx>ut 5 mm» the current density of the 
particular electrode arrangement described herein' is about 1 .93 A/dm^ at the highest and will not exceed the upper limit 
of 2.00 A/dm^ so that electrodes 40A and 40B are not excessively consumed. One of skill in the art will be aUe to adjust 
the predeternriined niiaidnam tinrie betweeh degassing signals on the t)asjs'0f a particular electrode corifiguratipn; and 

55 chlorine gen^ator (figuration: After verrtingr Control unit 23 shuts degassing valve 4B. and clears,the,accumulated 
' time period from "ON" time register 22.' > ' - ^ » . . , 

[0047] Degassir^ valve 4B may be additionally opened kyy control unit 23 for 5 to 1 0 seoords once a day, Independ- 
entiy of the aocumulated X^N*^ tirtie period. A timer associated with control unit 23 can record the accumulated time 
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since the valve was last opened and send a signal to the degassing valve when this accumulated time reaches a pr^ 
dplerminedimaxinuiro value., Even K aerobacteria migrate intp.the electrdysls cell, th^.arje. siil?|^ed tp a sterilizing or 
fimgis^Sctrc^'-vr^nt with the ac^ ■» , t -^'^r a : ■ 

[0048] Th^^-he-conlpMng sales water is fed via feed pipeline 7, feed pump ,8 and feetl pipeline 9 to cooling coil 
lO sd thatiris-*^ ihiiej:asslng;»' "^iagh cooling coil 10. The sales <-«ter this coolesd through fiopBng qpil 10 is dis- 
pensed ^r6^^.vaiv•e^\;. rto oip P ^:pipelfne 1 1; ftow regulator 12. feed pipeline;;t,3. el^pt^gnefc,>alye 14 and 
fe^ pipelineHs: AS n.entibr ' - KAfe;!sale«-..wale!r,ca^:alsD be provided at tenperatL-res 8*»ove arrtWerrt. by adapting 
the cooling coil, cooled waui cell and other rela^nt parts of the dispensing apparatus, to handle wanned sales water. 
[0049] ' Hrt;Sf IS^startSirtstir.iing action from f6-d:.water,shat 3fftime.ti:.oft^^^^^^^ Referring ^ain to Fig. 4. 

in responsMo arrawfeediwater cornirand Pg attiming;inslanlt2.?»«e? IS stfjpsils tipping action to reset the timing data, 
in respbhsg Jc this; ?eod W£Je« or. Unanc. control unit 23 outputs drive signal Sg to power circuit 18 so that electrodes 
40A and Ji3B#e ensrgi2s&f(»- .7 ^econds td electrolyze thefeed water. On ttie other hand, timer 19 outputs a time-up 
sigial'tobarttRrt iBiit.^^^^ has.been produced tor a predetermined maximum dorr 

mahoy tiiT. J pericxJ (3:g..' 4 hours), couhterl from feed water ending instarrt tav In resporree tp the time-up signal from tte 
timer 19. the control unit 23 outputs drive signal £„ to ppwerejrcuit lS so ttra* electrodes 40A anci ,4QB are energized 
fbrTyecondsto^etecardyzethe-feed'*^ •■■ - . ^ u - J^ 

[OOSOj - The bev'eiags dispenser p?o/i Jes fer thelopening of electromagnetic degassing valve 4B onthe b^js of the 
accumulated value stored in "ON" time register 22. Howewer. etedromagnetic degassing .va!ve 4B may. be replaced by 
a bait vyprcheckiv alv;9 which is openedwhen the-pressure in electrolysis ceil 40, exceeds the weight of the baD. This, 
thfc gas=Sqiid mblUjfe;-di6<^Arged togelheRwith tiie.gases produoed byjjileclrplysis from chlorine generator 4. can.be 
properly treated while prevenlina a rise in internal pressure of chlorine generator 4. As a result., the yrater in chlonne 
generator 4 cah be kept «it a '^-^ Mevel wen without any water lev-el ?erisor. Therefore, the deterioration of the elec- 
trolyzii^ effidwicy'^which rt .^h. oMien»iSie be cau§ed b • thg gase s prodr •':3d by electrolysis ^ inhibited. .. 
lOOBt] ' -Sr*e bcRfci«gedisp6nsenis«ea1ec»:fiom.the i m in aSi its foed pipelines inpluding chlonne generator 
4 there is a danger that it may expand and exploded tfU^. «& proJuced by.^tectrplysis are oot timdy released frpm 
rtenaf«ind i«lve 43.'Fbr'safsti' reasons. therefore, the M:,'- system is preferably equwed witlj a safe^^h^ 
of'thrHke Which has a eBaphiagrii a;breakable.merMb«^" casing gases.when the residual.gases produc«J by 
electrblysis reachsbmi n^ftiuni altowSbtepressure J» ..dered desiraWe that the.gas release valve t>e activated 
to the extent needed to ma:jitun-a sSglTitly pos*^^^^ 

including micfobrganlsrtTS. are not in'jaduced upon Jp ans-thecortainer. The.bpyerage dispenser thus fer.des^ 
is equipped with a degassing mecharii^^^ e dysis cell 40 of. the shlpritje e^ierator. The degassing ip^^ 
nism is not Hmiled to thisdeswiption. but can be fi^,jsppedwitha dejassiog ,eleGl?prmgrieec valve or b^n. typ? check 
valveinthefe^ pipeli^^edowhstirean'iof^thednloriiegena^^ ku - n- o s^^:: \. rf ; ^ " iiL 

[0052] ' ■ order fo efffeclivaly; retail.-; active chlorilne generated by the chlorinf ? generator, the vaVe for .vending the 
sales water and the ebnheclirtg pipelir-J to Jhe'«htori»3 generator areip eferablv rjtepted to contain at least one sates 
water feed: In such an arangenierit. ' sales water, containing active chlonne g?nsrated by electrplysiR. "^esid^^ir"^ 
connectihg pipelihe. \.Vhen'the iWei .u.i !b€*i'een vending operations is lengthy. thereby lengthenipg intervals between 
electrolyses, contamiriatibn sets in'oniyu-.retrean,.nea 

chlorine concentration^ arfil reiiaining uncomanranated. can'b^^^ a s;4)sequerrt,vending opwatipn, Corisidenng^ 
active chlorine contained in the sales water is more readilysotabilized and st^feod st lower wraJer tempeaturs. a cpol- 
' ing coif is pr<rferaUydisposed'in that connectirig pipeline tor; cool'i^^ , . : • ^ : 

[0053] " Abcwding to the beverage denser thus far desCTibed. feed water isfed to the chlorinegenerator 4.|n a 
quantity accbiding to ihe quantity. (about-ISOcc) of the vended salesrwater. Ttiis qvar% c! ffed; water is reserved in 
chlorine generator 4 each time the sal^ water is fed to the cup on tho basis of the foed yrater coirmrand. As a result, 
feed water in a regular quanti^ of one cup is electrolyzed in the chlorine generator 4.t In a preferred, embodiment elec- 
trodes 46a and 40B of chlorine generator 4 are energized simultaneously with the start of salt water yeriding. Specif- 
ically, electrodes 40A and 40B can be energized in response to the water feed comnwd. and.leed pump 8 may be 
driven one second later to v*id the sales water.' .c n -'-.N i ci • 

[0054] ' Some beveragi* dispensers are provided with buttons tor selecting Jndiy!d;ja«;Cup sizesjsudi as smaB (150 
cc). medium (200 cc) and large (300 cc) so tat the quantity of beverage to be vended can be selected.by operating any 
of the select biittbhs. In preferred smbodimerts of-a beverage dispenser accorcfingto the irivgnBpn, cup sj^e selection 
buttoris are moiirrted in vending switch unit 20 A so that control unit 23 controls the sales of thebwerage according to 
the selected cup size and changes the "OM" time period, according to the sales when it receives the feed water com- 
marid Pi indicating the cup size from vending switch unit 20A.-When the aforementioried X)N." time period of 7 seconds 
is th^t for the vending time of the S size, for example, control unit 23 calculates the rON: time periods of the vending 
time of the other sizes to control ihe energization of lectrodes on the basis of the -pNItime period of the small size if 
the sales of rneclium or large size is selected. In preferred embodiments, the volume of water. .».Ttained witNn the chlo- 
rine generator is approximately the same as the largest 61 vc4umfes anticipated as beingdisR?ns^ed.in a beverage dis- 
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penser. ' * ' ' • » ' -'^ • - • '^^^ ' - ' 

[0055] On the cittier liahtf. some beverage dispaiseris'are pio^ied with a ctonsecutive vending ba^ 
continuous sales of the sales beverage while that button' is coftfinuously operatea;^ln thfe a^/coritro^ ' -jH 23'C»ntfote 
the (X)rrtnu(kjs or inteiftipted 'energisation of the electrodfes with a-ctflrent of 800 i^awhile the.cor^r^--^ , rViending butf: 

5 ton is depressed. Wtht corrohublis saies n»de of opefatrori. the tON" lime perf^^ islnotfecatbu^ : ..^c«tfQr m^ir?tain- 
ing a predetwjfnneo uh^olhe by operatir^ the electrodes canfc^ 'jyi^lyNor • in; t .upt^i during the^^ 
consecutive operation of the veiiding button on the basis of the fad thatihe "ON-linW- "x!>dtfoD><ewliog tl?e:Siml! sne 
vis'7 seconds: ' 'vl.:. - r : .r.r.; , ir,:K:\r^C,^>^i^.,^^r-r,:, vy, ^ 

[0056] Chbrine generator 4-cof gamer is pref€:tabty rfiade of a i^iaterial which .wpuldirrffninaize.jany cSWQes in chip-. 

10 fine cbncentraiion of the salt^ watei residing^ri tfte feed iMpelines. SuitableTconstructiontratena^^ ar<hQither a polyeth- 
ylene tube Ot a resin of a f luorir.e cofrtainiiig resin.^fre.; a resinMfriaterial having. feiiw^t^ hydfog^ri^AUf^ which 
are made les^ reactive with active cii;bi ihe, or ^rresrl rrfeterial nd cortfiynirJg-eitheK^ 
pcisition of active chlorine in the salfe v»«ter 'can be suppressed.Unhiblting th^tre^ 

in^roving the teste and flavor of tr.e water, and products made with il. Further; the prc*)agation ^^pu5^?^ria can 
75 be ntihimi2ed,feepingth(efealpipelui^^^ h.ij ity-K^- ~ 

[0057] It is observed that tf^e loss of active chlorine in aqueous solutionsiisi sto»Jired by the:cooling action of the cool- 
ing coil. Moreover. H is preferable to adjust ^the -^ON" time period^by deteetng>the:temppi^re.of,the feed water by 
means of a sensor the like. T-- r--^ c.-.o"^ .^Uv-^.-^i\ .lO" ^-v:-^t^ -r-Kv. . ^K.. r 

^[0058] ' Fig: 5(a) plots the concent alioh of acAve cWdrine insales >toterveisi^.tirrieiet water:tei;r>pe^ 25 
20 and 1 *»C. At 25 *^C, the concenlration of'active aTlbrineis:XlrafsBcaaJy reduced time..where^.^i1 «>ft,ttie of 
active chlorine is less: * - - ' '• rr..;^-:.;: ;^ .:t. ^ w^^' -c* .^x^ s o!;:^w 

[005^] - FigV 5(b) plotv the relationship between the^ctiv r:y,and ?he.^at§r tempos 

of feed water in chlorihe'generatoi '4^ Th^adSve dhJdrine geni^cating effidency become&iKshecfor. l^^ 
attire so tiiat ihe o«icBVAtior;df Ihe tenperature. ifhteMineeos ti^ the -Orr:time 

25 period can be ihoitenki if the vx^tarte^ i^.c -yz- ynrv ' t^r-il -'^Q^^c^J i..^:: - ■ 

[M6C]' ' l-lg. e sr-oWs a b^erag^ disperfeers^ti^f- • V^^^^ 

embodiment of the iriV^.tion. This beverage.disp^J - nave vssr cool^ water ^ceH 45 for r^erying-^wjed water.45A; 
chlorine gehtjratbr 4 immersed in cooled water:>4SArc^ *HJeteater:temperature detecti^ the 
Water' tOTpeiaWe off Ahe sendee watei- or th^ fe^Sd'Watfifrt afttvchlorihe generatQrr4(; and cool 
30 d^tectirig sensor 45B for detbsling the Water teh^erature^ofvV^ water^A; Qodled wa^^L^Js^coojed to a prede- 
teritiifiea temperature by a coolvV/^W^med watdi^islnstead eg Jed.^The remaihif^construcftWii^ of 
'the be^r^^edisper^r6t tK€:iirst%rt^^ « ' .( :;:q i^p^r ^; l oi b-' rw 

[0061 ] Fig. 7(a) shows chlorine generator 4 according to a sr.«ond eiTtit)Qdiment of tbe^^irwentiori.:^ertrodes 40A 
-and 40B are eledricaliy connc jt^ fo con%la»tt current sourcga 47 as a pow» source io'whtch»el^pde:40A has a pos- 
35 itive polarity arki electrode 40b h^s a-hegatiVe:polar%. afthoigh^regularip^ usage 
of the eteclrode material. ITie Uecirolysis <;el^ is equippied witti savice water c oWatiire detecting s^rso: 46 for out- 
putting a detection signal according to the water tesnperatare of the senflce •«;ster to ti^te^ service water tenrperalure 
detecting unit. On ihe other f and.^ cctoletf^water temperature delecting Bensbiv45Br $hown sch.ematica!ly,!r Fig, 8 out- 
' rpirts a detection signal according to the water temjberature of ttie cooled water jo-lhe coolec* w^er temperature delecl- 
40 ' ihg unit, me rearikiiiihg construetibnMb iderttical to that^hown in Fig. 2(a). — :.a p ' ^' : v \. : - . v 

[0062] Fig. 7(b) is across-se6tibn taken acitssAi Aof Figi 7(a). Bec*rolysis cell 40 is equippedtiiereir! wi^i paired 
-el^rtrodes 4bA arid 40B which are if^e of ah alloy of titanium coated witfiiplatinum. These electrodes 40A arc! 40B 
' are formed to have wklth w of 36 him and spacing g off 3 mm and to contecl thfrje^n^ed water off, electrolysis cell 40 
on tiieir front and cack faces.^That is, me^lartrodesi40ABnd 40B are immersed in tiie reserved water of electrolysis 
45 ' cell 4b. Electiodes 40A arid^OB are best operatedby changingtheir positive and negative polarities at a predetermined 
^ON" tiVne interval; Further. 'service wate temperature detecting sensor.46 is arranged so as not to pl^ysically interfere 
witKelectrodes40A-and40B;'**-^--'^'^^ ' ^l- v-.' . ' ;r ^ 

[0063] Rg- 8 shows a conti-ol block of the beverage dispenser according to the second .embodiment of ttie inven- 
■ tion. This coritrol block includes service watier temperature detecting unit 24'fbr detecting the water temperature of th 
so • senn'ce watei- on the b^sls of the detection signal output from service water temperature detecting sensor 46, The con- 
trol' block also includfes^ cooled Wat©- temperature^etecting unit' 25 for detecting the water temperature of tiie copied 
water in the cooled vJatfer cell (or tank) tin the basis!:of tiie detection signaJ.oulputted from copied water.teinperatur 
detecting sensor 45B: Cbntiol urut 23 inclines a temperature difference-based control for providing an electrolysis sig- 
^ rial based upon the cfifferencetietween temperatures of the service water and cooled water in ttie cooled water tank, as 
55 reported by temperature detecting wiits 24 and 25. The result of such control is that water in the iectrolysis c^l will be 
electrolyse for a tifna which is dependent on this temperature difference, and in. some preferred embodiments, is 
inversely deper^Jent. TTie coristructions and functions of the remaining components of ttie power circuit 48. timer 19. 
feed water signal generator- 20. malfunction detector 21 . ''ON- time regsler 22 and control unit 23 are identiral to those 
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the first err^DodiirTientshG^^ 

[0064] Control unit 23 controls the electrolysis on the basis of the temperature difference b tween the temperature 
of the service watei; as ir^ut from service water temperature detecting unit 24, and the temperature of the cooled water, 
as input fr(^'03dled wiater iertperat^ The following specific description is based on the aforemen- 

5 tibhed small Ci4> ske (150 cc). The control ss/made such:that the "ON^ time period can be shprjes* than 7 seconds as 
tho tenipierature difference increases, and carl be longerithan 7 seconds as the tempera'Lure jdjfforeRce decreases. This 
rral^it^ds^lbleitot^^ . ^ (-i i^i^ - ^ 

[00551 When chlorine geherator 4 is cooled or when the ^es beverage is cooled by the cooling coil or the like, 
chlorine-geiie^&ting efficiency Is so that ddacHvatioh of chlorine is suppressed by keeping the chlorine-con; 

10 taining sales water al a tow temperature. Ructuattons in chlorine concentration are suppressed by controlling the elecT 
trolysis in chlorihe'gehefator 4 on the:t)asis^G^ the temperature difference between the; service water and the copied 
water: As a ify&suttrth&^kil!^^^ 

[(MteSJ " iDi* feeding the syrups; to^be mixed with the sales water from a Bag Jn 

Bm (BIB) rnay be rn6di(ied*so that chlbrlno^^enerator 4 is prmided in the portion accommodating ;the BIB so that the 
15 chtorlne generator is osdied togelher wBth^^^ . "-c r r ^ l v r ^ 

[0067] Frg^9 shows a leverage dlspe^er as 

6i th^ invention. This bieveraige dispenser includes: pressure pump 26 for pressurizing and feeding the service water as 
the^feed Water^td be'fed frim^^^^ 1A; water cell 28 reserving cooled water 27; and cool^^g^unit 

20 [0G68] ^Codlihg uhrt^29 in(^udes com^es^r 29B for compressing a coolant; condenser ;29C for condensing the 
coolant • a dctiderisei^ fkn riiotdr for fkti^ing a;coolihg air fl^^ cmdenser 29C; anJ 0/aporatior^ pipie 29A m^de of 
copper for evapcratingthe codant^^ich Is condensed by conderiser 29Gv to cobf the surroundings at the time of ^ap- 
oration. The coolant can be any of a nunhber of usef tuiS refrigeration coolants known and used by thpse.of, skill in the art. 
As mentioned hWeinv'cbbling unit 2^ coliidk^ replaced by ariy number of heating units, 'should sales v»'ater be desirably 

25 provided at' tefrtperatures-ybovea^ .■.::•::;>■. . \y: r.. ^:.,^^-'{^-h --y , 

[0069] Water cell 28 includes: a cariDonator (not-shown) for generating cartDonatei water by mixing ithe sales, water 
and carlDOri dioxide; 'agitatibr) motor 30 for^agitating cbdled watei* 27 by agitatioivpropeller SOA: circulation pump 31 
attiached to agitation motor 30;'C^^ haviilg a cartx>7tated water coit for passing the €arfx)nated water; and a sales 
water coil fd- pas^ng Uie sales wsrter^evap^ urvt 29;riBC {lce.Bank Control) sensor 

30 33 for oLitputtihg ah k^^^ on t^e basis of thexhange in the resistance by any ice produced between a 

pair of conductors on -evapbtatibn pipe 29A; and cell tennperature s jnscr 34 for ^detecting the temperature of ocoled 
water 27 in water cell 28: Circulatan purr^31^aml1he entrance of a>oled v/ai«;r pipeline 35A of cooler 35 are connected 
through cooked v-iater pipe 36A, arid cdolecf waterpipe 36B returning to >««ter cell 28 isi connected to the exit of cooled 
water pipeiirie 35Ad cbcler 35i Baig^ih-BGX 37A in feold resei'ving ceil'37 is kept cokJ by pumping cpoled water 27 of 

35 water cet? 28 via cold water pipe 36A to coM re^rviiig cell STrby the acttoh of cinsulQt:on pump 31 , circulating it in cooled 
water pipeline 35A of cooier 35i Chforine generator 4 is acconr^modated togeJJierwith! substantially the entire length of 
the feeid pipeiiries froni intake pipe 1 to feed pipeline 15» as connected to valve 17. in crtd reservir^ cel! 37.y ; : 
[0070] in the beverage dispenser thus l^rdesdr 
pipel 1 tofeed pipeline 15; as a>nne^^ 

40 dency of th^ f^ed water by chlorine gdher%itor'4;es;imprc^ed, while the deactivation olthe active chlorine contained in 
the sales water is suppressed throughout the entire length of the feed pipelsnes in cold reserving cell S. This makes it 
possible to keep the chlorine concentration in the feed pipelines at 0.?^ppnri or higher^ even . w^en the sales waterifed 
dowristreahVof dilorinegeneratbr 4 resides for a longtime in the feed pipelsnes to valve t7.~ It is.also posfsible to. sterilize 
the sales wait^ while inhibiting the cohtaminatioh of the inner walls of the feed pipelines with the bacteria or the propa- 

45 gatioh of the bacteria absorbkl. Moreover, the active chlorine can beefficiently generate:^ by prolonging the operatbnal 
cycle of ' chlorine generator 4 whien rfo feed water command is input for a forig time. • ^'. f /. ; h ^ > ' -r^ , 
[0071] In place of the aforementioned cold reserving cell, on the other hand, the construction may be made such 
that substantially the entire lengtii of the feed pipelines is immersed in cooled water 27 to bo reserved an water cell 28 
and such that cooleid water 27 is cooled by cooler 25: With this modificaiion^ it is possible to cntH ccoled:water cell 10B 

so for inrim'ersiiftg cooling coil 10 therein. " - ' i ! ; . ' c t : .. ^ > vd:. : i- i^T = . . ' 

[0072] ' To provkie beverages according to consumer tastes, it is also:possil:)le.to provide ^ source of flavoring, con- 
nected by piping to a mixer adapted to mix sales water from the water purifier apparatus, so that f lavoririg can be mixed 
with purified watei' in any desired ratia ^ A nozzle suitable for dispensing beverage into a cup or other container to be 
received bythe consumer can also be pfesenti As desaibed above; casbon cBoxtde can also be presided for beverages 

55 desirably cartx)nked. preferably inuTiedatel^ j 

[0073] the foregoing embbdinrient has been described with a beverage' dispenser as the^drinking: waterifeeding 
apparatus. The chlorine generator can be enployed not only in the beiyreiage dispenser but also in a water cool r, toe 
maker^ autbmatic vendor or home water purifier having a water circuit for feeding the drinking water. The^water source 
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should not be limited t the service water but may be esoempirred by drinJdng waterwhich isreserved in, acassette tanlv 
and contains chlorine ioBS. ' m.-'t . x-- ] -jjvr: rtl^ *;cv;'i:' .i-^o. -'^ 

[0074] ^ -At tfie rear ^ge of chlorine generator 4. how€ver;'0.7 ppnvof active:chlorine.is relairiedk: Depending ixpovr 
the kirkJ of bacteria, it i& important to maintain an ^active contact period t>etween.the active chlGrine.sQPdt bacteria. A 

5 steriliziiig effdct can be ie)^^edfedf^vdrt against bacteria having high chlorirre resistance by reserviiig a.predet^rmine^' 
quantity of chl6iihe<in tt^^^^^diysis cell 40 and by retainnig it at the rear stage. In the jsalesAvater^ :as.r^Qi^ed:u:i(elecr 
trolysis cell 40 for a sales stanc&y time, the active chlorine becomes deactiye with time.atia vyater teorfsteratkir^ of ^S f Q 
(see Rg. 5a); so that this active chlorine having ttie^steiilizin^ ac&sn cfisapjsears: In oixie(!tQ:Suppres^fth9vpropag9tion 
of bacteria in the feed pipelines; therefore; 0.7 ppm of active ctilorine can be gerieiatecLbx energizing feiec^ft 4PA 

w and 4GB for one hour e^. ' '^^y^- '■■ «:> "^'/-Ji ^ t:: t.: v r i . r , - : l jrv. r ... -.f^r-'' v-ol .v \r v^. ^v, riv-a ^/i ii!>,. 
[0075]- The beverage cfispenser thus tar' described is characterized- ia tat the^lorjne gen^r^pr^fortreseiying Jh^ 
feed water to be electrolyzed is disposed downsfiream of the f ilteniand in Itiat thfe Qlectrcrfy^*.e|ec&:pdes:are^ 
in the'^teed water or the reserved water^iThese characteristics.pcovide.athigh -sterilising not;*^nlarg,e ^ 

feize of the electrode thereby allowing a fecbicHonihithe size of the'.apparati©::This:size r(edy€:tk>r}=is furt^ j^OTKrtod 

15 by mounting the electrolyzing electrodes in the filter allowing reductionCof-the cofinecting: pipeline^^ / -r^^ . : ^ jr: 
[0076T- Fi£(. l6(a)is a longitucfinal section of electrode packaged fata^d8;.It^ifiHer inpluct^it^rinf^ por;- 
fiori 38A fbnned in the lower portion iof a cylindrifcaF body for at^ornmodating filterimembfr.aSB;: sepon^aiy .i;^ei;¥OT 
portion'38C formoif ov^ filterrnember 38B; tertiaBy reservoir portibnrSSE^jactitionied^rpm secondary resenvoir portion 
38C through a partition portion 38D; passage 38F formed in partition porticori^S^Qiand h^ing an internal C^ifR^ter corT 

20 respondng to that-'of the feedwater^ pipeline; end electrodes 88Gfand .38Q ^later<|esicribie«9 arrcmged a^iSL predeter- 
mihied'spacing'oh the ^ide walls ^ tertiary reservoir portion 38E and lEGClapt^ to be imoftei^ed in JIieiRI^^ w^tef. or tiie 
feed v^er: By erferdizing electrodes 38G and>38GVdlsposedddwrtstrean:i' of. 'filter, rpep^ 38.Bv.chfpnFie:Jr>-the fe^ 
water; deactiSrated by the f ilter- is activated to a'p v,- ? : :n ;.ii::!oc:) ; r: iyv:: 

[0077] ■ ' ^ f=brthe'puit>oseB of de5id*)ing thefbllcwingierBbodirnent; th^ filtered water.having pa^ed to 

25 member 38B will be deemed as the feed water, and the filtered water at and downstrearn..of terliaryyreaiprypFr portion 
SSEwlI be deemed as thiB.saJes«?aterj;::^ 'r/»:r\. r ^] irfi-i^-m:: z k-: 'c. li^^.. : 

[00781 ' ' Iri-a particularaTTbodiment,:elec4rod^38G a^ 1 of 

-120 mm and'a spacing of 3 mm (not-shown) afKl are positicmed to/be always- rmmersejd in-the f reserved in 

1«rtiary reservoir pc»1ion 38Er.To this tertiai7:reserYoir portion 38E.ihere,iS'Cppnecjted deg^issing pipeM for discharg- 

30 ing^gasesgenerated by'feed'water electrolysiSw The^ivention iS.not: however; limited^in any.^^ei^^tO;tf^^^ 
arkf ph^ of sWH in the^art can readilyxJedi^il suitable electrodes whlc^ are pf $Jifferent dimensions!^- ; > . ; . - 
[0079] ' - Secondaiy reservoir portiorr:38C slx)wnJn Fig; 10(a) iSi^lra with 

• f itter m6nrd>er 38B^ thattthe chlorine ^activated in the electrolysisicell: may po^Ny contact fii^^^^^ may 
be deactivated again. Therebra, f^lassage 38F isiformed to testrici;the flow rat^ of the gyrated actiye»'Ch|Qrji?e to pen- 
as etrate from the tertiary reservoir po7tibn38Binto secondaTy:resecvoir,:portipn^,8Q ttjpreljQf to inhibit^rt^e chlorine from 

contacting th^filter memberiandbecornin^inatctivB'i^^ that pf the prdinacy filter. On the 

other hand; this system:atms'aJ preventing the reactivated chlorine from ittoi^^dngj^^ and from |>eing deactivated 
^bythereactiori with filter men1bep38B.aFid'can^be^f^^ Inan^or^inarypiacehavingaiowvac^^ 
iltr^iigh not shown; the' chlorine geherated by^fictrolysts cell.38E, iscdi^pQS^ in^setcpncteiry reservoir portion 38C, 

40 more spiecifically. the electrode4packaged fiIter:canrbe constructed by setting^^chlo^^ 38Q vyhilecqnsidering . . 

the chlorine to be at>sorbed;by fitter inenrtl>er 38B.v^i >r :^ ^ r :^ri;; . - .^ij « cO/ 

[0080] ' Fig. 10(b)is a <;rossrseetiohiatelectrode paekaged f ilter 38; taken along a portion A - Apt Rg. .1 pXaX-Paired 
^ electi^ddes 38&and-38Q' ai^e ihserted into tertiarycreseFvoinportioi;)i38E tiiroughjie side wail.pf the;,cylindr^ body. 
[0081 y In Rg: : tO(a); injput anrf output feed pq:>elines have internal diameters, sufficif ntiy smaller, tfian.an. internal 

45 diameter of tertially reiservpir portion 38E;;sD;that suljstantially stationary watecis ejectrplized therein, while, untreated 
water is supplied via input feed pipelineitofiltetmen^er 38E, and purified w^ter is supplied from tertiaJly reservoir por- 
-tion 38E to output feedpipetlne. ^ cv-m r j • : - • * — *.<: -.ist^^ , ,i . - sr'^ * 

[O082> ' ^ A1>everage-dispeTS'er:serving as a drlnWng.vvaterrfeeding . apparatus for diluted water: or qartwrvated water 
can be equipped with^the aforementioned electrodei^ackage^ feed pipelines. The packaging /fltercrnemb 

so can have activated cartjon for filtering the service water into feed water and a pair of electrodes for eljsctrptyzing the ffl- 

* tered feed vuater. Accorctir^ . to such a beverage dispenser, electrodes 38G are disposed^downstre^ of filter member 
38B to electrcdyze the sales wat&justifitteredr so tiiat. the feed pipeline portion between ^e filter euxithexhlorMie g 
erator, where the t>acteria propagate, can be pjnitted to prevent inhtoitpiippa^tiop of the t^acteria., By omitting the feed 
pipeline, it is possWe-ito tnlnimize the portion where the bacteria to b sterilized wfll prc^gate, realizing a small siza 

55 [0083] Even if the number of live l)acteria is increased by. ttie various kjacteria adsorbed by the filter; member 38B 
of electrode-packaged:filter:3&:On tite other. Hand, paired electrodes 38G arranged in the tertiary reservoir portion are 
energized to electrolyzeiheifeserved feed water tiieret>y generating active chlorine, so that tiie sales water to be fed to 
feed fxpeline 5 can be fed witii number of live bacteria, reduced by the sterilizing force of the active chlorine to ttie 
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level of the number of live bacteria in the service water fed from intake pipe 1 . 

[0084] In some prefen^ed embodiments of the invention, the filter member and the reservoir for electrolysis are dis- 
posed in one container such that the filter member is arranged on thf feed side, wherea^s She reservoir is arranged on 
the discharge side. As a result, at least two joint portions can be reduced to one part, and the construction of the feed 
pipelines is sih^llf ied. Furtlver. since the electrodes are always wholfy immersed in the/fo^dw^r, the electrolysis effi- 
ciency can be kept constant to reduce the electrode consumplton. Mprieover, since tie fe^m^. cpnicsponding to one 
sale of the sales water to be vended (e.g. to the cup) is reserved for the elecirolysis, the resen«»r portfon can be shaped 
to the accommodation space without being elongated. 

[0085] The invention has been described for the case in Which an electrode-packaged filler according to the inven- 
tion is used in a beverage disperteer. but the electrodei>ac^ be disposed in a water cooler, an ice 
maker or an automatic vendor or;a home water purifier haiving a water qircuit for feeding the drinking water therein. 
[0086] In some preferred errtxidii^ the reiseryed drinking wpter is electrolyzed so that the 
drinking water contaminated in the vilt^ can be rSiably steriiized and ^ed downstrean). As compared with the method of 
lectrolyzlng drinking water as rtfiottf5.-1he rtrinWrjig water rontainingt^ active chlorine sufficient for the sterilization can 
b fed without lengthening the elecnrpd 

[0087] In some prefen^ed en*ddimeaits of tlie ritverrtiGn. the filter menr^er is disposed on the feed side of the air- 
shiefoed container, and the paired ,e!€feffd9e for me^ th^discharge side of the container, so 

thai active chtorine sufficient for. sterilization xaairbeie^ anrahgement in which the filter member 

and the electrolysis cell are separ^tiMy anihgiecl in dtffereht containers, moreover; drinking water containing no active 
chlorine will not reskte in the pipeline betw^ the obrrtaiifier fnterimemb(^ir and tiie electrolysis cell and the steri- 
lizing ability vwll be improved, i - : : ^ - • • : ! ^ . 

[0088] In some preferred en^qdimdits bf the irivefntioii. electrolysis^ is performed in an air-shielded electrolysis cell 
so that no aerobacteria migrate. Since the water reserved in the electroiysis ceO is electrolysis, on the other hand, the 
chtorine concentration of tiie drinking water can be easily nialntained at a constant value which is independent of the 
water qiiaiity:^^--^^^'-'^^ ''"^ --"^^ ^''^ ' ^d'-'^ - - ' - ' • \ ■ ■ 

[0089] Sirice the codling c^^ electrolysis cell; according to.the secorid; 

disking wa^' f^ng<apj^tus^6(^tiie iiwfention.tili^ ffossiblelo p-e^ reduction of the chlorine concentration of, 
the drinikiris Mt& eitiianating from the ^lefelrolysis cSirw^ improved if tiie etectrdysis cell js also 

^jQQle^vri::^'rnxi.:;;:v.>:u:':-;- -c' .--'^ .iv^*: w-;/ •:.':..v-/^'.' ... . i."'-, ... % • • -O' .-^ 

[0090] Since at Itest one fe«l of ttie drfriWng wsai!6»r eledroiyzed in the chlorine geiierator is resented dowr^slream 
of the chlorih^ geria^atdr, according to ti^^^ vwater feeding apparatus « ttie;lnveirt on.; 1^ is possble to feed 

the drinking water V*ik* is nK^^ ^ : 

[0091] ^ In ^time pjoferr^l enteodimeWs of^^^^^^ a release uriit for 

releasing gases generated by electrolysing the drlnlong water such as M^og-^ ^wg^^^ gas. so that a drop of tfie 
electrolyz^ water level ca:v je ji^everrted c\nd a^correspon^ ir th9 eltctiode cfrrent density can be pre- 

v^ed. thereby redudrig ur;h&e3fiiary '6Misirr^ eleclroaes: The release unit includes a gas release valye 

and associated fconlroi 0; the valve. Furtiieri electrolyzed drinking water is fed by onsgizing the eleclrodos at tiie time 
of feeding the drinking wateron the basis of il^e feed water pressiiire from the v*dter source, so ttiat drinking water hay- 
irilg a prkleterrriirial chioririe ^ ^ v 0^ - 

[0092] - In some preferred einbodiments of the mvehtioh. reseryec dririking watei; in the elediroSysis cell down str^m 
of the filter lis* electrolyzed so that tiie contaminated drinking v;ateriri me filter 'car^:!i>er^ 

stream: A^ compared with the methbd of eleelrolyzirig the fidwing c; inking water, th 3 drir^ng water containing chloririe 
sufficient for tiie sterifizatfori can be fed witiidit lengthenirtg ^he elsctiodes or reducing tiie flow tspeed of the drinWrig 
water^"' ' " ^- ^ ^--c^rr. ^^r^ '^r^ -nx- v' .-.r 

[0093] In some preferred emtKxiimems of the Invention, & filter member is disposed on tiiie feed side of the air- 
shielded cbnfeiher. and the paired el^rode for the elechrolysis is disposed ort the dioclierge side of tiie_container, so 
that chlorine sufficient for ttie sterilization can be fed downstream. Unlike the tarrangemepil; in. 
and the electrolysis cell are separately an-anged in different containers, tiie drinking water containing no active chlorine 
will not reside in tiie pipeline between tiie container of tiie filter member and tiie electrolysis cell so ttiat tiie sterilizing 
abflHy is improved. \ 

[0094] In some preferred embodiments of the ^rwention/there fe provkJecS aii apparatus in which the sales water can 
b reserved in tiie electrolysis cell. During tiie sales standby time, when the bacteria propagate to the greatest extent 
in tiie pipelines, sales water is resen/ed in the electrolysis cell so thai the nurinber of live bacteria can be minimized 
Even for bacteria having an especially high resistance, tifie number of live bacteria decreases to an order of about 10^ 
cfu/ml, (see Rg. 12). when tiie elapsed contact.tiriie is 30. minutes or more, so ttiat tiie bacteria in ttie pipelines can be 
suppressed in number. Moreover, at the next feed, sales water having less bacterial contamination will be delivered. 
[0095] The invention will be furttier illustrated in tiie following exaniples. which do not Imiit ttie scope of flie invention 
as defined by ttie claims. - . _ ! . 
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Examples f - ? . • 

Exambie 1: Performaitce of a Beverage Dsoenser :v\'v::, : t . -zr^-^.i--: rr.'j.:'.o:- ^ 

[0036] TaWe 2 shews' c^ianges in the residual chloni^e concfirrfratiors. of individual portions of, saj» y/ater dis- ; 
pensed from the beverage- dfepei^ ' . •* • :i .-^r'o ^tt?,. r.:r- 

.. ' ^ ' . ; • . .itU y» 
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[0097] Twenty cups of sales water were vended for: a single cup feed volume of 150 cc. an electrode \"QN%time 
pei^iod of 7 seccnds at4he feed wateii time, a curfent.valtiieof SO0 mA;'ata :feedy/ater>irtefy§Ipf 4;^^^^ a yend-:^ 
ing'flow rale of 30 a^^econdi an electrode current density jDi a:A/dm^: or resiclual 
chloi-irie concentratior^ of the sales wateras sampled at the 20^ cup; electrodes 40A a^^ 

were left deenergized from the preceding feed water action. After this, the residual chlorine concentrations of the.next 
6 ciips of sales water; as Scirip!erf without energizirtg the electrod^.:were jjietered 9t.the,respscthre timess of Hq Qust 
after the sampHng); H|; Kl-i. H3 and H4:hours:Jater:^^^ set>l)ein§«ssumed theierKl of ^cc^ holidays 

(e g.. 67 hours). The resiiiaal d JoHne concerrtrations were meterisd by calorimetry according to the DPQ m^ For 
the initial value or the sale? wc^Icj* Mentha 20th cup had been vendeduthe/i^uaJ cWorir'.e,GCB)centratfcn.?7f about 0.4 
ppm vvas metered just after i>a^ v:M :}:- t :^ 

[C098] As to ti^.e 6 cups ofrdnnl^igiwat^^sannpled after tf>e preening vencRng opereitipn: the ^^' cup th^ salies 
water which has residscil^in ihe piping from Valve IT to the exit portion of cooling cqU 10; the 2^ and Slipups are the 
sales viater whith has resideJ ir- cooling coil 10. the^4^!cup is the sales water whxti has resided in the piping from the 
entrance pbrtibn of cooltrg ooi! 10 to feed pump 8; ttie 5? cup is the^srjesjrater which has resided i?i:^e piping from 
feed pump 8 to chlorine generator 4 (including some residual water in thecprrtainer); and the 6**tCup.is the;sa!5S water 
which hasresided in chlcrine generator 4. According to this beverage dispenser, therefore, the electrolyzed sales water 
isretairifed in the conreclirig pipelined' from the Bear slagerof the chlorine gerierator to the feed valve so tbatthe sales 
water; uncxm^mlnated l>y bacleriarcan be-ted vtn:the next vending operation even for a long Intwval between feeds.. 
[0099]- The 2"^ arxl 3'^. cuyis of fsales waterjtiave a low rate pf residual chlorine;Concentrction loss'xJue to cooling. 
These cups keep an active chlorine concentration having a predetermined value (ca. 0.2 ppm) at frie exit, of valve 17, 
even 67 hours later. Thus.^ti'^ residual water in the crolingicoil retairis its chlorine concentration even after 67 hours. 
{0100] -Table 3 tat)Ulates th( < chlorine toncentrations of the incfividual portions,.as based on the chlpririe generation 
by'the electrolytic acfion'olchk^ j ' ^v,. : . — 
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[OlOt S ■ V ■: Accordinsi,to thespdatareyon whf n chlprini? g&ierator operated while the s^es water resides, two cups 
of sales Tftfater are left in tho^piping I^Jtree^^ 4 and CHH)Hng coil io, so that the chlorine ccHiceptratip^^ 

ofthesali^GwatGifola^olingc^^ ... / v , . 

Exainole 2; Bacterial Gonoei^traticns.Fna.B^^^^^ - • v r : , : 

[0*1(12] : r: Rg. 11 plots .€»nuni>or5i ot Skatecteria and the chtonne concentrations for the individual sales (or cups) 
whetn tho beveiago dispenser wial^es conse GcpdrSon&Avhore bacter^ of a high chlome resi^ance 

p^op^agate in tHr^x A rango,iindieated by the letter a in F;g. 1 1 . indicates the number of live l>acteria and the phlorine 
concentratiohs; at». contained jn the saSes.beyeragedi^ for :t»je:first puf^ (e,g. for every 1®* to 4^ cups) when the 
beverage is conscxjuUvelyi vended. The first; cup$ .of;;.$ale3f bj^errirs are tie residue in the pipelirie inclucJing the filter 
25 and the dowrtstreanTchlofine geriferator The range afte;^ rangQ aiindicats© the number of live bacteria and the chlorine 
concentrations of tfci^ sa'es: beverage, a^^^^ jni the saj^ bever;:ge dispensed for t^ a-«p^ (e-O.JPC 

every 5^^ to 8^ cups) when the beverage is consecutively vended. The sales beverage for these cups is reserved in the, 
cartridge of the filter in Ihe'beverage for further cups (egrfoj the 8ra^ ciflps), the water in the cartridge is 
vended, and the bsictersa on the f itering njatierial are can-ied away by the,feed water so that the number of live bacteria 
30 is gradually reduced at every saler r ^ :/ « - r \ , , - 1 : :i r\ ^ ^ . ; ; e 

[0103] ^ Conditiohsfof FigJIIishowthenumbor^GfS^^ ^;: v J ^5;7-<iyaj^sp!3S^en4hechl^^^^ 
used: It is fourd the b^/erageidispenser rjber&rt 1^^^ ir^dividuaf s^^^^ 

and that 'ihe sales ba^erago contained in ft^^ :; , , ' 

[0104] - Generally, soms bacteria haive a high resistance. ,and others dp rot.; TTie highly resisti^^^ bacteria are capa- 
35 bie of surviving in the' presence of chlo::ne in the service.water, entercccccuaj^or the^liko^^O hand, the bac- 

teria having a io^.^resistehce arercdibacillus groi^s^ as called the "(^lution?ind®i:,bacteria". In the t)acteria highly 
resistive to the active chlorine, the extra-bacterial protein acts as a barrier against acjBve chlorine, virhich has to break 
the extra-bacteri^ protein before it peneSrates intatheibacteria..so that .actiYe chlorinj, takes a considerable time to penr 
etrate. ^^^-^ V '->■; 1 r;;.ve.. :-:f.:-.;: •.• . t -rA-r- x.. ^ ^'--hv * v . . 

40 [0105] Rg. 12 is a graph plotBnig tfie extent of bacterial death.; ThG bacteria were of a highly resistant strain li^ng in 
the service water and sampled from the faucet and were culture in 15 MPIi'lOO .ml. in the filter so that the initial bac- 
teria were extracted in about 105 cfu/ml (it should be noted that these and the following values are only exemplary v^- 
ues and also other values are possitfle). The graph of Fig. 1 2 plots the retetionjship between the highly resistant bacteria 
and the kill time period for three sarrples of water having chforine concentiBtic<is of O.appm. 1 ;5 ppm and 3.Q ppm gen- 
45 erated in the'chtdrine generator. The water sample size was 200 co. Piess results incScate. that to Mil highly resistant 
bacteria, 6bntact time is generally more important than chto^^ .r : - » , : : 

[0106] Conditions c of Fig. 1 1 report the chlorine concentrations in individual sales when consecutive sales were 
made by th6 beverage' dispenser usirig a chlorine generator equipped with the electrolysis cell having a capacity of 1 50 
cc. At and before the beginning of e.g. the 4th cup, the residue was made in the pipelines induding the filter and the 
50 downstream chlorine generator so that tiie chlorine concentration .was lowered by the aging change in the.pipelines, At 
and after e.g.the 4th cup. on tiie other hand; 340 m! of water in the cartridge of the. filter yvasintrp^^ into the ejec- 
trolyzing cell for electrolysis. Here, the quantity of chlorine exhibits a transient state afterje^g. the_4*^ cup;and beiore e.g. 
the 10th cup. This is because the active chlorine is deactivated by the reaction, with highly resistant bacteria; . . 
[0107] Conditions e of Rg: 11 report the number of live tacleria in individual sales when consecutive sales were 
55 made by the beverage cfispenser using a chlorine generator equpped with an electrolysis cell haying a capacity of 1 50 
cc. in tiiis case.' tiie capacity of 1 50 cc of the electrolysis cell means that 1 50 cc of sales vyater confining a predeter- 
mined chlorine concentration is resented in tiie electrolysis cell so that it is mixed with tiie feed water in the electrolysis 
cell. As a r^lt,'ttie feed water, flowing at a rate of 30 cc per second into the electrolysis ceil, flaws ouf as sales water 
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at a rate of 30 cc per second while being mixed with 150^ 6c of water which has been reserved in the electrolysis ceil 
Bjn6 has a predetermined chlorine concentiation^iAs a reslitC fiie feed water can maintain an effective period of contact 
time with the active cNorine against the bacteria 

[0108] Urder conditions e of Rg. 11. therefore, thjs sajes beverage contains a high chlorine concentration in the 
5 pipeline down stream of the chlorine generafor fbi' the first cups (ag. 1®^ to 4^ cups) so that a sufficient period of con- 
tact time between the active chlorine and the bacteria is maintained to keep a low l^el of five bacteria. For the following 
cups (e.g. 5^ to 7^ cups), however. 340 ml of sales tvater in the cartric^e of the filter is fed to the electrolysis cell. As a 
result, the cNorine concentration cannot;malntainthe value of 0:2 ppm necessaj7 for killing the highly resistive t>acteria. 
Thus, the numtjer of live t)acteria rises to a peak.. At! and after thosie cups (e,g* after the 7** cup), as illustrated by con- 
10 ditions c of Rg. 1 1 . 0.25 ppm or more of active chlorine is generated by the chlorine generator so that it can suppress 
the t)acteria at a level of at least 1 0 cf u/lrhl against the highly resistiVe bacteria. Asa result the number of live t>acteria 
is less than that. ot)served under conditions i with rib electrolysis. • i 

[01 09] From the description thus far made, propacjation of resistive bacteria is compared during consecutive sales 
between a beverage dispenser . having a chlorine generator e^ with ah elestfblysis eelf df the x^ipacity of 150 cc ; 
15 and the bevrieriage dispenser hi^vin^ no crilbrihe generaltdr. It ts fbutid tfiat a beverage dii^ns^ ha^iig a chlorine gen-* . 
erator exhibits a greater sterilizing effect, but that sales water (from e.g: ISie! S^^tdr 7^ cupg) re&ien/ed%if the filter rnakes 
insufficient contact with the chlorine, and that the Chlorine concentration cannot be maintained at a concentration of 0.2 
ppm necessary for killing the higWy resistant l)acteria so that the beveragd^cC^eriser has^hp ste^^^ even with . 

a chlorine generator. 

20 [011 0] ' Whbn a chlorine gerVerator hsnnrig a 1 50 electrolysis^cell is uSed, the bev/eiage^^Sspten^erthas-no steritiz- : 
ing eff^'on'tiie sales Water re«^erved iri'the fflfer. Thns 'id b^use^ th€r'eie^dly8i&''ccs!l*haS'6i;^?^^^^ 
the'chlorihe is insufficient to' sterilize thiaTwatei^'r^^^erC^ed i^ filt^ when the filtetwMeri}f tbeilov?1i«'^:the:chlo^^^^ 
generator. By enlarging the electrolysis cell t6 Irtdre^se' tlfe- reseiv^'c^pacityr therefore, Vttie.tinte; period^^oj contact 
between active cHlbrine and the b^cteriat carr^be l^n^^ed to e^iable effecth/se'sft^ili^tion;ol.the:secotxtcups (e.g. 

2$ the 5*^ to 7^ aips) of sales water. C>>iidltaohs[ b^RgP^ t'r^pdklth^^ concentrations initheirKfivajual consecutive 

sales from the b^erage di^enser whicKKis^i^T^tefi isquipp^ with.an/efectroly&iS:C^^ having acapacity> 

of 1.000 bey-- '•^•■^ • "^-:---H=:-r .1-;..-. v .-^ .li ^ ; - ^-r av -^v . - o >o. • ' •■/-\ 

iOili] ph the other hand. cdhditi6n^'d recoil the htimt>ef of live bacteria in individuatsales of this example; It is 
^unid tliat the first cups (eig; the 4^ knd F^e\nbti6-'cups) of :^les water areih the ppe^ines at and downsti'aam pf jc^o- 

30 rine generator 4 and contain a h^h chlorine cor * . '^^n and that the sales water ha& a higheHiSterilizIng ability, than 
ihal bfcbhditibhs f wittiout tKe eicctfbt^^s^^ ' (■■■J: - v^^fbdcteria is'twoiordeisiof ragnitude tower.:For the fbl- 
ibwiiSg ctps (e.g. tHe 5* tb'7^*^ ctips); brPJ^iy 99^' l^nid.^wh^'n 3404nl of water in.the^c^^ fed to the 

electrolysis cell, it is mixed with I.OOO^dd^v^ter reserve In.t^^ electrolysiacelt having-a pzedetermined chlorinecon- 
centratioh.^ As conipared witil^fl^^^ Which the'^fedrblysisicdi has a 150 ocrcapacity. thetime contact between the 

3$ active chlorine and the bacteria increa^; so 11^ th^rujitiber of t>acteria is effectivelyisuppressed'to 10^ cfu/ml i«nthout 
exhibiting anypeaik For the further c^jps (e.g: tf»e 7'^ cup or after);. •moreove^,ithehurTt>ert>fl)acteriac^ 
sujapressed artalltirnes'tb lO^du/iTd^bf - ' /L rsr; :! o:- :" a : He- 

[0112] ' As described herein before, feed wate^ 

with 1 .000 cc of the reserved water having a predetermined chlorine concentration so that it flows out as sales water at 

40 aratjB of Sd'ccl^ersecond/As a r ratio increases more than that>of the:capac^ of 150 ^pG so that the. 

contact time'bf Chlbrine'wfth bacteria^c^ theitumber of bacteria effectively at aHitimes to 

lO^cfu/m)!^'- V-;^^^^^ .t.<-o- . .-^v ^• 

[01 13] Thii^; the time peribd'4bf the bacteria^o die can not be maintained by thedirect stenitizing or fungisjtatic treat- 
ment of the flHer) If chlbririie is pfeirerifled'ffbm kcting directly on.the filtering material of the filter, on the other: hand, th 

45 lifetinie of the fiiteV can be longier than thisit of the case in which chlorine do^ act directly. This-effect isr further 
improved not only by reserving sales water in theetectrolysis cell bcit also byselecting a filter such as a UV jilter having 
different sfteriltzing rriechanisrhs; ah'MFfilter having a pdre sizeof about 0.5 microns so as to cause thejiltering material 
to absorb laacteria' having a sizie of 1 micrdn br more and to prevent the bacteriacfrom f towing downstream of ttie fUter; 
'or a caitK>n' t:)lbd( type'f iHer/ Mbreovel^^^^ this method- may be combined with a variety of sterOizing methods^ such: a 

so rhethod of estat^Iishihg cohdt^^^ in which the bacteria do not propagate welL by keeping tiie ternpei^ture otihe feed 
water'or the reserved-^w^t^ in 0ie filter at' IQ^G or lower; a method of'heating the feed water to a temperature pf eS^'C 
or higher. al'which^^he bact(Bria'are apt to die; a.^ntethod of using ozone inithe pipelines; or a method of :Sterillzing the 
tsacteria by the electron rhobilrty reaction iri-a low potential range (at 0.74 V). . r - . r: • . ^ ^ 

'[0114] Oh the otiier hand Jow resistance bacteiias^ 

55 of pH 7.0. 20 to 25*'G, ^i055 ppm chlorine and e.g: -1 minute of contact time.- When electrodes 40A:and 40B jare fed with 
a constant ielecbic current of 800 mA with a cUrreht density of 2 A/dm^ or less, for. example, a constant chlorine concen- 
tration can tie obtained: Urkier^ese-Conditior^ 90% of the water quality falls within a chlorine ion concentration of 5 
to 50 ppm and a conductivity of ^ to 500 (Q • cm)'?: As a result the chlorine concentration, as:produced by chlorine 
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generator 4.^is higher than 0.2 ppm. and is capable of killing ppllutjoriTfndexing bacteria such.es qpltoadllus. and water 
downstream of chlorine generator 4 has sterilizing action sufficient ibr both the vendfing time and the standby time. 
[01 1 5] In the beverage dispenser thiis far described, electrodes 40A and 40B of chlorine generator 4 are energized 
simultaneous3y with the feed water start of the sales water, ^n response to the fee0 \vater command, however, elec- 
trodes 40A arid 40B may be energized, and feed purnp 8 may be driven after 1 second to ysnd the/sale^ water. 
[01161 According to the beverage dispenser thus far described, even if the bacteria absorbed by the filter member 
are discharged' to the reser/oir. electrdysis is perform on a predetermined quantity of reserved feed water so that 
chlorifie caiivbe^generatcd in-a suffidert When the: electrolysis electrodes are not provided on the 

side walls of We resfervoir^the eleclrol^is electrodes are always whoByi immejsed in the Jaed water even if the water 
level changes, so that the electrolysis effidency can be kept constant while.the^lectode consurnptlpn<>f the can be 
minimized. Since a feed water quantity corresponding to one sale of sales water is reserved for electrolysis, on the other 
hahdi the fehape of the reservoir is not elongated but can match jttieaccomniojdatiqn space. Since one sale of feed water 
is resWved ^brJeiiecliblya^^ fed at an ordinary vending rate so that the quick serv- 

ice is achieved. Moreover, the chlorine concentration can be controlled properly and simply Further, the water level is 
always kept at a predetermined level without providing any water level sensor so that the electrolysis efficiency can be 
kept at a predetern»nedrlevel. If the feed water Siccorcfin^ is reserved so that it may l;e electrolyzed eacti 

time the sales water is vended, on the other hand, the water line is filled up with the sales water .haying the predeter- 
mined chlorine concentration so that the bacteria will not propagate even the sales water resides. 
101171- Figs: 13(a) to (c) show an electroderpackaged filter inia further; preferred embcvdiment according to the 
inventibrs;' the deseirode^packaged filter coff^^ rnember .56 ^uch as carbon contained in hojsing 

53 to be fbrmed^With a r« portion sen/irig asielectrolysis^ceU 55, artd a pair eleclrodes.54^ and,54B extended 
inside el&ctrbSy&4s cell 55 and supported to be connectied to a power, source (not shown) by a tpPiWallpf housing 53, 
wherein feed pipelines (not shown) are connected to input 5^-and ptrtput 52 provided on the top ^jyaSI of hoiising 53. Fil- 
ter member 56 has a height H (=125mm) and an outer diameter (=83nrim). electrolysis cell 55 has an internal diam- 
eter O2 J=i36mm)'and a height h (=110mn?^), and electrode 54A and:54B having a length L («:10Gmm) are arranged to 
have a gap g (=3mm) therebetween. On the other haiid, input 51 and cutput 52 have internal diameters di.{=«7mm) and 
62 (=7mm), wrtch are sufficiently smaller than the internal diameter of electrolysis cell 55. so that substantially sta- 
tionary water is cdritained in eiectrolysis cell 55. while untreated water Js supplied via input 51 to filter member 56, and 
purified water is supplied from electrolysis cell 55 via output 52 to a dispensing end (not shown);. In this preferred 
embodiment, active chlorine generated by energizing electrodes 54A and 54B is penetrated into filter member 56. so 
that bacteri£d dbnc^^ton is kept to be approxiniately the levef G2 insideifilter memb^ above the 

level C3. ■ . ■ 0^^^- AO', j ^ . rrM- v -^.-^ 

[01 181 ft «s to be understood that while the invention has been described in conjunction with the detailed description 
thereof, the forfegoing'desCriptic*^ is imended to i and notilimitthe scope oWheiriven^^^^ is (tefined by the 

scope of iihe ^^pperKied clainis. Other aspec!s, €ri\a^ sccpc off the ibilpwing 

•clairm-^ -^^^■^•■'•^'■■■^^--"'••-^^^■^ -'^^^--^ -vr^- - .; ..\ ■ 

Claims 

iJ A v^ater purifier apparatus for water cofTtainingchlori^^ : • : ^: . 5 

a) an air^ielded water container (^ 

'tied w^ter. a cross-sectional area of said' container (40) being larger vthancross-secti^ said Input 

(5) and said output (7) . thereby lowering a flow velocity of water In sad container (40) Jto be 1^ than velocities 
of water at said input (5) and said output (7); 
• ■ "l3)'ia*(Xwersource;" J-:-: 'J^-^^^..; r^c ^ ^ : ■■ ' 

c) a pair of dectrodes (40A. 40B) within said container (40), said electrodes (40A. 40B) being electrically con- 
' ' n«^cted to iweive power frwn saidpo^ r ; n ; v ; r .w :. r r . . :W : ^ 

d) a valve (6) fluidly connected with said container (40) so as to control wat^ir flo^/ thec^hrpugh; and 

e) a power control electrically connected to said valve (6) and to said power source, said control being anranged 
' to apply power to said electrodes (40A. 40B) to cany out electrolysis of flow^velocity-lowerediwafter in ^ con- 
tainer (40) when said valve (6) is opened for said input (5) to receive said untreated water and for said output 
(7) to supply said purified water in a direction of a dispensing end. 

2. The water purifier of claim 1 . further comprising a gas release valve (48) for releasing gas from said container (40). 

3. The water purifier of daim 2, wherein said gas release valve (48) maintains a positive gas pressure withiri said con- 



16 



EPi024116A2 

4. ' ' the water pinker of c^iii 2:-dr 3, further comprising a <gas conduit (4A) tliiidly connected to said gtts release valve . 

" • ' "'T'^r-t , >.'■:''*;•;••;: ''J " <»!L I 'S?-." -r: "fi. r^^Ci- . . * . f=ry rJ v . . v* 

5. The Water purifier tif oiiedf the daims 2 to 4, fejrther comprisii^ a gas release contrbh .Wfcierein sakj gas reie^e 
5 valve' (4B)is elednc^ db^ected to ar»d corrtr^ by said^s release (x>ntroL .:: j?', iv: , : - rV» 

6. the Water piififief of dairti 5. further comprisinsi a timer connected tasaidpDwencoatrolrWhereht^idJm^ 

a time, during whieh'n6:^lectrolySs is carried but;^ahd said power control contnH& said i^eriSOurt^ tQf apply power, 
to said electrodes (407t, 40B) tor^ectrolySfe of sakJ flow velodty/^owered, water in 6a(kJ/<»ntener. (4P):when said 
10 '■' timebecornfelsa|«'edeteirrrth€sdt^^ ^ ^ sci ; . . ii\r-yy\ru ^t^. ;-:;:- . j^jri; \ . (u 1 

7l Ttie water purifier of daiiti 5 or 6, further comprising art "ON" timeregister cbrviecsed.to^aNipowef.QQntFpi tof^accu- 
mulating total elapsed tirne'of eliSGtrolysiS; and vutiSdi stgrfals'saKlgas release control< wheo^th€r.tQtal e^agsed elec-. 

• ' trolysis time reaches a ^edeterrnihedvalUe/'^ It : = i;> in^iv • . rvii, -,4,-^,; -^^^j^-..^^ 

8. The water purifier of daim 7, wherein said sigr«al. to said gas release cohfaroi oonfiprises signal^ toppen said gas 

' '^ireleasel valve '(4^1- - '-y^-' ■ ^ ■ ^ ' • l r- f ,bnr ?: -i^i-tt * e^/- • v ^- - ^5 jKi v ^fA:•^^ b-'- 

9. ' The water purifier of ori^ of the''precedthg ciaims.^^jrther; cornprisihg a,fl6w*tiirough4emperatMt^ nrte^if i^ 

20 (10) for tenperaturi Irriodifioiato^ of purified waterfknitnhg lhrough:saidti!ibeK10)>;:Where^^ has> its 

" input (9) f liliidly cbrmected to said output<7) of saidxbntaiheF.{4P); said t&tipQ;ature.mod9icatio.n tu^ 
^ immersed-in a fahk (108) cdntaihing water at a contro!llBd:temperatt^6; and further oompralsing a gas<x)nduit (4A) 
■ * ftuidty cortheded &> said gasi release valve (4B) to rece • ♦ . i:: :^.:v 

25 '10: The watei'piMfieirof bhe of theipirecedinug'dalms. Wherein tfieiaairGf electrolysis: electrodes (40Ai^4QB) is exposed 
' to substdntial^ thVentireCbmetnfs-^^^ ^.rii -i t \ r - : r.^ - : - v r • 

/ -^'.v-"'^'-"' v'v ^: - . !i vr^*■•^^-• . K i*-' ~ r f -ni 1- , - ^- ':'>.:v\v?? r; ::.:: -';-{ .. 4- 

11. The water purifier oi one of the'precedingidaims.^ wherein:said,po^ PQwer.source."ON";and 

'li.^ lTie water purifier' appariatus accordihg to'daim 10;^^^ <2) fiuidly connected 

upstream of said electrodes (40A, 40B). 

iS: The water puVrfier'dppiard&Jsi according to daimtll/furtfierfcomprisvig^ flow-ihrp.u^ 
35 ' tulie (10) for teitiperaluVevncdlficatido of purified water flowing through, said tube (10), whereiasaid tube (10) has 
its input (9) f hiidly connected to said output (7) of said container (40). said temperature modification tube (10) being 
immersed in a tank containing water at a contrdled temperature. 

14. The water purifier apparatus according to daim 13. further comprising an untreated water temperature sensor, and 
40 a water tank temperature sensor, wherein hot temperature serisors^are electrically connected to sakl power control , 

wherein said power control is adapted to determine the difference between temperatures sensed by said tempera- 
- ture sensors, snd wl^ereSn said power control is adapted to supply power to said electrodes (40A, 40B) to carry out 

electroly&^s'^r a duration related' to the: ^ difference between^untreated water and,..tank- water as 

'* detedkl'by s5Jd-^ehs6rsX>VT^^ • .t-y- r. - v . {•[ . ■ • 'V. 

1 5. The water puif ier of daim 1 4. wherein the electrolysis duration is inversely related to said jemper ature difference. 

-G'-W -^••'.r- Jii - ..rr l . , ' ' ; - 

1 6. The water purifier of daim 1 3 or 1 4. further comprising a refrigeration apparatus to cod tank vvater wherein the tem- 
perature rnodtficstidn is cooling and sakiiar^.is adapted to oontan refrigerated water: ^ . 

17. The water purifij^r-bi one ofthe daimsclO. to 16;, wherein the quantity- of .substantially :Statipnary vyater is a fixed 

• -quantity/ *" /i. )!= : ■» *» ? . , * . ... . 

18. The water purifier of one of the dainns 10 to 17, wherein the water filter is located witiiin said air-shieided container 
55 * (40). • .i v- • . . . ..y^ ./ ■ ■ • ; 

19. The water purifier of 'one'of the daims 11 to.18, further comprising a timer .electrically connected, to said power 
source wherein saci timer is adapted to signal said power contrd to apply power to said electrodes (40A, 40B) 
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when time between dispensings exceeds a predetermined maxinrwm dormanc/ time. 

20. A dispensing apparatus for dispensing a beverage comprising the water purifier apparatus of one of the claims 1 to 
19 and further comprising: a source of flavoring; i mixer connected to receive and mix purified water from said 
water purifier apparatus: flavoring from said source of flavoring, and a nozzle for dispensing the resulting mixlura 

21. The dispensing apparatus of claim 20 further comprising a source of carbon dbxide gas; and carbon dioxide g^ 
from said source of carbon dioxide ga^v i C 



i 



22. The dispensing apparatus of daim 20 6rj21 . wherein the dispensing apparati^ is adapted to dispense beverage in 
at least one fixed dispensing volume. ; 1 

' - ^ i . • I: 

23. The dispensing apparatus of one of the dain^B 20 to 22, wherein the volurrre of the container is substantially the 
same as a f ixed dispensing volume. . 

24. The dispensing apparatus of dalm 23, wherein one of said dispensing volumes is the largest of said dispensing vol- 
umes, and wherein the volume of said container is si±)stantially the ^ame as the largest of said dispensing vol- 
umes. ' '^ fjj 

25. A method of purifying chlorine-containing water, said method comipris ^ng: ^ 

a) supplying a flow of chlorine-containing, untreated watei toitheiirput (5) of an air-shielded container (40); 

b) electrolyzing said untreated water in said container |o ®/^y§ chfori^ thereby producing purified water; 

and " r^<' > f ■^ " . • *^ 

c) removing said purified water from a water output (T, A sa^o go Jtainer (40); wherein supplying said untreated 
water and removing said purified water are earned out si fir&i arKi second flow velocities, respectively, while 
electrolyzing said untreated water Is carried out In sakJ container (40) at a third flow velocity which is negligible 
tor electrolysis to be lower than said first and seoxxi f loyi^ velocities. } 

26. The method of claim 25, further comprising releasfclg fr^oln k^ contairfer (40) through a gas release valve 

(4B). ' ;^ : 

27. The method according to claim 25 or 26. and further comprising modifying th> temperature of the purified water In 
a temperature modification tube (10) connected to said output [i) of said cojitalner (40). said temperature mocfifi- 
cation tube (10) being Immersed in a tank (10B) contairtingw^^^ 

28. The method according to one of the claims 25 to' 27, arxl furtii^ comprlstr^^.obnducting said gas from said con- 
tainer (40) via a conduit having its output end benieati the sur1iac;e of. the waTter in said tank 

29. The method according to one of the dalire 25 to 28; further comprfein^ filtering the untreated water in an in-line 
water filter fluidly connected upstream off said container (40). . ^^4/: 

30. The method according to one off the claims 25 to 29, and further compnTising controlling the duration off the power 
applied to said electrodes (40A.40B). . 

31. The method according to one off the claims 27 to 30. and furthar comprising mixing purUied water from said tem- 
perature modification tube (1 0) witii flavoring and c^bon cfioxid& to form a beverage; and dispensing an amount of 
said beverage into a container. ^ l;- 

32. The metiiod according to claim 31 , wherein the anrx>unt of said beverage dispensed is not greater than the volume 
of said air-shielded container (40) ' 
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